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Molding an Engine Standard and 
Cylinder—IL. 


By J. HORNER. 

[n my last article I described the molding 
of the pattern and the making of the main 
core. In this article I describe the making 
of the remaining cores and the completion 
of the mold. I do not, however, think it 
necessary to give separate illustrations of 
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core R and the jacket core S, all in place 
ready forthe cope. Fig. 7is a longitudinal 
section through the completed mold as 
ready for pouring, and Fig. 8 is a transverse 
section through the cylinderand the exhaust 
passage taken on the line Y—X in Fig.7. In 
these figures Bis the drag and 7 the cope. 
There are also shown the main core Q, the 
cylinder core R, the jacket core S, the steam 
chest core U, the bearing cores V, and the 
cores W between the bearings and the main 
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e cores because they are shown very clear- 
in the views of the mold comprised in 
ie accompanying figures. These figures 
mmprise the following: 

Fig. 5is a plan view of the joint face of 
ie drag part B, showing the bottom half 
f the main core @ before the halves are 
stuck together, and the cylinder core FR is 
een fitted into it, and the two are being 
ried into the mold previous to the fitting 
ver of the jacket core. This is done to try 
hicknesses and the coincidence or otherwise 
f the cores with their print impressions 
Fig. 6 shows the main core Q, the cylinder 
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core Y. Fig. 9is a plan view of the cope 
T. In this and in Fig. 7 we note the pour- 


ing basin A A, the riser cups BB, EF F, 


the eyes D ) coming up fromthe main core 


(. and many other details which we will 
now notice more particularly. 


The most troublesome core to make is the 


jacketcore S. Figs.6,7.8 Itvismadeinthe box 
shown in Fig. 17 in the issue of AMERICAN 
Macurnist for September 28th. Itis difficult 


to make because it is of so slender propor- 


tions, in this particular case only ?’ thick. 
In this respect it much resembles an ordi- 
nary steam passage core, only that a pas 


sage core is narrow, while the jacket core 
embraces about three parts of a circle. Be- 
ing slender it has to be well supported with 
grids, and having a large area it has to be 
well vented. 

The grid is shown in Fig. 10 just as it 
appears when fitted around the body of the 
core-box before referred to ready for the 
ramming of the core. Three thin cast-iron 
plates f f f are made to the outline of the 
core, leaving a little for sand beyond their 





























Fig. 11 








melts, and then the strings can be with- 
drawn easily, leaving curved core vents. 
The air passes from these into the perforated 
tubes A h h, and passes out at the ends of 
the flask as seen in Figs. 7 and 9. After the 
casting is made the grid is broken up and 
got out through the openings left in the 
cylinder end. 

The core is sustained in the mold entirely 
with chaplets or stops. These are shown 
at 7 in Figs. 6, 7 and 8. 
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AND CYLINDER. 


edges. The pattern for these is shown in 
Fig. 11. It is nailed a back board be- 
cause it is too fragile to stand without sup- 
port, and prints are put on for the holes. 
These holes carry the rods gin Fig. 10 and 
In 


order to bring the air from the core into these 


on 


the vent tubes / 4 / in the same figure. 


tubes vent strings are rammed up in the 
core, and afterwards withdrawn. The posi- 
tions of these strings are indicated by dot- 
ted lines in Fig. 10. 
getting these strings out easily is to incase 
them with tallow. I have often seen candle 
wicks As the core dries the tallow 


The best way to insure 


used. 


But the core is not actually put in the 
The steam core has to be 
made and put in first, and the cores ( and 
R tried in. 

The steam chest made from the 
box which I illustrated in the second paper 
on the pattern work. The peculiarity of 
the core is that it includes not only the steam 
chest but also the steam passages, and the 
curved portion of the exhaust. This causes 
the core to be somewhat difficult to make, 
but it saves a deal of trouble and risk that 
would be incurred if the passage and ex- 
haust cores were made separately from the 


mold yet. chest 


core is 
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steam chest core. Speaking generally it is 
better to adopt this method whenever these 
eores have to be set in the bottom of the 
mold instead of in the joint face. 

No special grid is necessary for this core, 
but rods j are rammed up in it, going well 
into the body of the core. A central space 
k is filled with ashes, and the air is brought 
off down to the bottom of the flask through 
the channel / The core fits into the im- 
pression made by the print D in Fig. 1, 
sbown in the last paper. 

In order to get the core in it is necessary 
to terminate the exhaust branch at m in 
Fig. 8. The supplementary piece 1 is put 
to its print on the side of the cylinder ¥ in 
Fig. 1, see last paper, and the 
main core then will pass down 
by it. A short length of round 
core for the steam inlet is also 
put into the impression made 
by the print Hin Fig. 1. This 
is seen in Fig. 6. 

The core R for the cylinder 
bore is struck against the edge 
of a board, shown in Fig. 16 
in the second paper, descriptive 
of the pattern work. It is 
struck up in the way common 
to this class of work upon a 
perforated core bar 9, around 
which hay bands p are wound 
and loam q worked between 
and around the bands. That 
end of the core 7, which forms 
the stuffing-box, consists of a 
thin body of loam only, struck 
directly upon the bar. This 
end is thrust into a print im- 
pression of the same diameter 
which is formed in the main 
core Q. This print is seen at 7 
in Fig. 3 in the last paper. 

The vents from the cylinder 
core pass through the hay 
bands p into the perforated 
tube vo, and out at the end of 
the flasks. The core is sup- 
ported partly at the end 7, 
partly at the opposite end in 
the impression formed by the 
print C’ in Fig. 1, in the last 
paper, and is steadied further 
with chaplets S. 

The cores V for the crank- 
shaft bearings and the cores W 
that fill up the spaces between 
V, V and Q scarcely call for 
remark. Those which come in 
the drag B are laid down in 
their print impression before 
Q is lowered into place. Those 
which come in the cope 7’ are 
fastened in the cope. Or they 
may alternately be fastened 
on the top of the main core Q, 
their positions being found by 
lowering the cope with the 
cores wired in place down up 
on ¥. 

The cores Q # S are all put 
in place together. A glance 
at Fig. 8 will show that the 
jacket core S will not pass 
down over fF after the latter is 
in place. And a glance at 
Fig. 7 will show that the cy]- 
inder core FR cannot be put in 
after the jacket core S is fixed. 
Therefore the three cores are 
put in together, R being thrust into Q and 
S threaded over #, and they are set together 
by the prints, and by the chaplets already 
set in their positions. The services of three 
or four men are required to steady the cores 
in safety in addition to the man at the crane 
who lifts the main core by its eyes D D. 

The remaining matters which call for re- 
mark are the following: There are risers ¢ ¢ 
from the jacket core coming up into the riser 
cups C (. These conduce to soundness of 
metal around the jacket because they allow 
the sullage to float upwards into the cup. 

“There is also a riser U over the top bearing 
V coming up into the cup B B, and two 
others ¢ ¢ directly over the bosses M M for 

the hold-down bolts, which come in the cope. 

The riser cups for o v are shown at # E. 






AMERICAN 


At w w w rods are shown. These pass 
through the eyes D D of the main core Q, 
and help to support and steady it. The 
vents from the main core are brought out at 
F F through the ends of the flasks. 

At G@ Gin Fig. 7 the central spaces filled 
with ashes, which were referred to in the 
last paper, are seen. 

There are several matters of detail shown 
in these drawings to which I have made no 
special allusion. The shapes and positions 


etc., of bars, lifters, pins and cotters call for 
no remark, being well understood by those 
who are interested in molding. 

To save confusion I have placed the same 
reference letters against similar parts in the 
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which act as beams arranged with internal 
ribs. This construction gives great rigidity 
against torsion in the upright part, back of 
the throat, so that the upper die is not 
easily sprung laterally away from true 
alignment with the lower one. 

The pitman is of recently improved con- 
struction, its stem, while having the advan- 
tage of a screw adjustment, being so firmly 
gripped both at its upper and lower ends in 
the pitman-pivot and strap respectively, as 
to give the effect of solid metal between 
shaft and ram, these gripping devices at the 
same time being very delicate in their ad- 
justment. 

The ram is unusually heavy, and is ar- 








New PuNCHING PREss. 


whole of the figures in these two articles, 

so that references from one figure to another 
are facilitated. 

—_————_-a pe 

New Punching Press, 








Continuing our illustrations of the new 
designs of sheet metal working presses 
brought out by the Ferracute Machine Co., 
of Bridgeton, N. J, we present herewith 
an engraving of a punching press which is 
representative ofa full line of similar ma- 
chines, there being five sizes ranging in 
weight from about 900 pounds to 6 000 
pounds. 

The frame of this press is hollow and of 
very rigid proportions, having the tensile 
and compressive members of those parts 


ranged with very long and wide bearings ; 
an extra long pitman adjustment, graduated 
to hundredths of an inch; proper arrange- 
ments for clamping various kinds of punch- 
es; a positive knockout when desired, etc. 
The bolster can be made to order with vari- 
ous sizes of central hole, and is provided 
with die clamps, adjustable in T-slots upon 
the top face. 

The shaft is of forged steel, with unusually 
large and long journals. In anenlargement 
of its solid metal is mounted an automatic 
stop-clutch, which was described and illus- 
trated in detail in our issue of October 5th. 

The dimensions of this press are as fol- 
lows: Hole through bed, 12''x14’’; throat, 
from ram center back, 12’; height of bed to 
ram at top of stroke and adjustment, 11”; 
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standard ram stroke, 14’; special stroke 
order, anything up to 5”; adjustment 
ram, 3“; fly-wheel, 50’x8"; weight of fi, 
wheel, 1,700 pounds; speed of fly-whe 
80 revolutions per minute; thickness of ir 
punchable with one-inch round dies, 
thickness of bolster, 4’; pressure safely e 
erted by ram, 68 tons. 
——-_—_ ~g@i>o—_—__—_ 
Notes from the Fair. 





Editorial Correspondence. 

Those who are interested in wood wor 
ing machinery, and have watched its ¢ 
velopment, find much at the Fair that 
instructive. Progress in this line of man) 
facture has been rapid durin 
the past few years, not only j 
the designing of machines f.; 
new purposes, but in the px 
fecting of existing types of 
machines. Old standard ma 
chines have taken new for: 
more in harmony with prese: 
ideas of machine design. 
good deal of the wood-workir - 
machinery of the past had th 
appearance of being thrown t 
gether rather indiscriminately, 
as if its various members were 
originated without much refer 
ence one to the other, and 
made to perform their con 
certed functions in the best 
way that could be conveniently 
come at. It lacked characte: 
so to speak. This is, of cours: 
mainly of the past, althoug! 
at the Paris Exposition it was 
in many instances quite notic: 
able. To those who can look 
back twenty or thirty years, 
the improvements that hav 
been made are especially in- 
teresting. Cutting speed has 
been increased because better 
construction has made doing 
so both possible and practi 
cable. The quality of truth in 
the product has, rather as a 
matter of course, kept pace 
with the same quality in con- 
struction, and hand-work as a 
factor has been eliminated in a 
remarkable degree. The mod- 
ern wood working machine or 
set of machinery must leave 
the work complete in every 
particular. There is nothing 
uncertain in the operation of 
such machinery, and its con 
struction is away past the 
point where almost anything 
would do for a machine that 
‘* only whittled wood.” What 
is wanted nowadays are ma 
chines that look well and that 
will do a good deal of good 
work and give the attendant 
the minimum of trouble and 
labor. Anda view of the ex- 
hibitsat Chicago makes it rather 
plain that that is what the best 
manufacturers are furnishing 
It is ‘‘labor saving” machinery 
in the complete sense of the 
term. 

The largest individual ex 
hibit of this class of machinery 
is by the J. A. Fay & Egan 
Company, of Cincinnati, O., who have about 
fifty machines for performing the various 
operations on wood for which machinery 
is adapted, so far as can be done by that 
limited number out of about a thousand 
varieties made by this firm. The state 
ment of the great variety of machines 
made by a single firm need not discourage 
any one desirous of going into the business 
of fashioning wood, and who knows that to 
compete he must have the best modern ma- 
chinery. The great variety is required to 
suit the equally great variety of require 
ments, giving toa purchaser not simply a 
machine that will do work of the class he is 
doing, but one that will exactly meet the 
requirements of the peculiarities of his par 
ticular work. Wood varies in its physica! 
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jualities through a wide range, and is sus- 

ceptible of being given an almost endless 

variety of forms, and as in this as in most 
ther things fashion is fickle, the manu fact- 
rer of wood working machinery must 
eet many and diverse conditions of utility 
nd ornament to suit the tastes of his cus- 
mers. 

The readers of the AMERICAN MACHINIST 
‘e from time to time made acquainted with 
‘he machines built by this firm. I need only 
iy for this exhibit that the various ma- 
iines are well finished, aud, of course, 
ell made. 

P. Pryibil, New York, has several of his 
vell known machines for working wood in 
is space, most of which we have shown 
t different times. Amongst others I noticed 
, 24inch planer, the feed for which is a 

friction disk. It will be understood by 
those familiar with this kind of feed motion 
that with it the feed can be instantly 
changed from the coarsest to that of any de- 
cree of fineness, or vice versa, and that it can 
be instantly reversed, ‘‘ backing out” the 
piece being operated upon. The advantage 
of this is that when a hard spot is struck, 
or likely to be, the operator can reduce the 
feed without trouble—the particular empha- 
sis being on trouble—thereby saving a piece 
that might otherwise be torn out and ruined. 


A German firm, Ernest Kircher & Co., of 
Leipsic, make an extensive exhibit, cover- 
ing the more common kinds of wood work- 
ing machinery. In their exhibit is a large 
band-saw for sawing logs, and a large num- 
ber of smaller band saws. This firm make 
these saws for logs up to seven feet in di- 
ameter. They also show a gang mill made 
with iron housings and about as elaborate 
in all respects as an iron planer, of which it 
reminds one in some respects. 

There is, besides those mentioned, a large 
number of excellent exhibits of wood-work- 
ing machinery from this and other countries. 


There is an object lesson in judicious co- 
operation in the joint exhibit of N. P. 
Bowsher, of South Bend, Ind., the illustra- 
tion of whose balancing ways our readers 
will remember, and the MacKinnon Pulley 
Co., of Menasha, Wis., who make the O. C. 
Little separable pulley, coupling and collar. 
This pulley is made so that a portion of the 
rim between two arms can be removed, or 
swung back so as to leave an opening that 
will pass over the shaft, and a section of the 
hub is removable for the same purpose. 
Fig. 1 will give a good idea of how the pul- 
ley is made, showing the opening in the 
hub, and Fig. 2 represents one of the bolts 
that hold the removable part of the rim in 
place. It will be seen that the bolt holes— 
the holes for the heads of the bolts—are 
made beveling or dovetailing in all principal 
directions, so that screwing the nuts up 
hard does not tend to separate the parts 
of the rim. It might at first glance be 
thought that a good deal of fitting—trim- 
ming—would be required in getting these 
pulleys together, but the fact is there is 
almost literally none. The loose section of 
the rim is cast in place, with the bolt holes 
and edges of the rim that come together re- 
markably smooth and accurate, by a process 
Mr. Little has devised, and the recess for 
the removable part of the hub, as well as 
that part, require no fitting. Just how the 
pulley is placed on the shaft is so evident as 
to require no explanation. The hub of the 
pulley is a little heavier than that of an 
ordinary pulley, but, as the inventor re- 
murked, ‘* Cast iron is cheap.” 

‘o-operation is not always a success ; it 
iere, and this is how it works: By re- 
moving the loose section of the pulley rim, 
the latter is thrown very materially out of 
lance. Mr. Littlhkh—who tends strictly to 
isiness, and gets some—mounts a pulley, 
ith this section removed, on a short shaft 
id the whole ona pair of Mr. Bowsher’s 
balancing ways, and setsit oscillating rather 
iolently, the slight friction permitting os- 
illation for a long time. Every one who 
isses appears to be seized with an unen- 
rable curiosity to know just what the in- 
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tent of the exhibit is anyway, and before 
this curiosity is satisfied finds out a good 
deal about both of the exhibits. It is a dull 
day in Machinery Hall when the exhibitor 
is without an audience, and he answers 
such questions as ‘‘ Will that machine make 
anything but pulleys?”—which I heard 
asked by a man who, from general appear- 
ances, was a good way above the average in 
intelligence—with the greatest good nature. 

Mr. Little has patented processes in the 
molding of pulleys which enable him to do 
that part of the work very cheaply. 

The display of gas engines is probably a 
fair indication of the hold this form of 
motor has on the power-using public. Ger- 
many, as might be expected, comes well to 
the front in this line. Germany is, so to 
speak, the home of gas engines, and it will 
be a hard matter to crowd her from first 
place. Take for example the exhibit of the 
Otto Gas Engine Works, Schleicher, Schumm 
& Co., of Philadelphia. Over this exhibit 


ae ee hes 





Fig. 1. 


is the legend, ‘‘ 40,000 in use.” This firm has 
in its main exhibit ten engines, some of 
which are always in operation. One is 
reminded that gas engines for moderately 
large power are working their way into 
use by seeing one of 100 horse-power, while 
the smaller ones are represented by one of 
only one-third horse-power. This last named 
is an extremely neat vertical engine that 
there ought to be room for in many places. 
The 100 horse power is a double-cylinder 
engine with one cylinder over the other, 
and a single crank pin. There is another 
engine of 50 horse power and others—hori 
zontal and vertical—of intermediate sizes. 
The Otto Company worked for a long while, 
here and in Germany, to the end of getting 
an electric igniter that should be without 
objectionable features, and now furnish 
engines with or without it, as desired, or as 
seems best suited to the purpose for which 
the engine is required, and the conditions 
attending its use. In addition to the Otto 


Fig. 2. 


gas engines built in this country there are 
those built in Germany, which make a fine 
display in the German section. A row of 
these stand next the center aisle in Ma- 
chinery Hall, the fly-wheels in accurate 
alignment, diminishing in size down the 
line like the individual members of a mili- 
tary company on dress parade. This exhibit 
is admired for its tasty arrangement and for 
the fine finish of the engines. 

There are several other exhibits of gas 
engines both from builders in this country 
and in Europe, but those mentioned are the 
most extensive and complete. 

The Crescent Steel Company, of Pitts- 
burgh, Pa., have some of their products on 
exhibit—steel shafts, special drill rods, 
broken ingots, etc. Their most notable 
exhibit, however, is a large variety of small 
tools—taps and dies, reamers, etc.—made 
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from their steel. Amongst them is a hob 
for cutting large worm-wheels, made by 
the Moline (Ill.) Elevator Company. This 
hob is about 7 inches diameter and 10 inches 
in length. A similar hob is shown which 
looks scarcely worse for wear after having 
been used for cutting 50 wheels. One of 
the branches of this company’s business is 
the furnishing of special steel for any kind 
of cutting tools, different kinds of steel 
being furnished for different kinds of tools, 
all kinds 
parts of 


also steel] springs, and steel for 
of springs, as shown in different 
their exhibit. 

William Jessop & Sons, Limited, Sheffield, 
England, and 91 John street, New York, 
make a good display of steel castings, un- 
annealed, consisting of gear wheels, cams, 


cross-heads, car wheels, ete. Some of the 
castings have been broken or bent cold, 


and some have been forged into tools such 
as chisels, knives, razors, etc., evidently to 
show the toughness and other qualities of 
the steel. There are also shown 
and small circular saw plates, and a band 
saw 12 inches in width and 54 feet long. 
There is a collection of more than a thousand 
fractured sections of tool steel, some hard- 
ened soft, the 
American flag with alternate stripes of black 
and polished steel with nickel-plated steel 
stars. Their display is very pleasingly ar- 
ranged, and is instructive. 


large 


and others steel bars and 


Professor Sweet has referred to the ex- 
hibit of Stumm, of Germany. This is one 
of those exhibits that must be seen to be 
appreciated, and about which little can be 
written. Taken as a whole it is by many 
considered the masterpiece of the Fair in 
the arrangement of its parts. There 
not only masterly productions of the forge 
and mill in the way of sections of great 
length, but the obelisks made of pieces of 
these sections could scarcely be more beauti- 


are 


fulif the pieces had been made especially 
for the purpose. 

Behind the Stumm exhibit and partly 
hidden from observation is another German 
exhibit scarcely less noticeable. One of the 
pieces in this exhibit is a wrought-iron 
welded pipe with flanged outlets or nozzles, 
one near the center of its length, and loose 
collars at the ends. This pipe is 654 feet in 
length, 31 inches diameter and weighs 3$ 
tons. The thickness of metal is five-six- 
teenths of an inch. 

Another piece is a wrought-iron Y pipe 
knee pipe it is called—about 16 inches diam 
eter, the union of the branches with the 
main stem being simply perfect. 

Of course it is the easiest thing in the 
world to say that these and a good many 
other things not mentioned can be made 
anywhere, in fact, this is about the most 
common form of argument one hears. It 
seems to me this is not fair; the matter of 
importance, and the question at issue is, 
Where are they made ? 

Near the exhibit just referred to is an- 
other German exhibit of rolled iron orna 
mental sections, the figures upon 
which are equal to those on good castings. 
This kind of work in small sections is made, 
I am told, so as to be sold at a low price, 
although it looks difficult to roll. The Ger- 
mans seem to have made a study of such 
work as a sort of complement to forged 
ornamental work for which they are famous, 
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and their exhibits in this line show to great 
advantage. 

In the Russian section, near -by, is an 
exhibit consisting of hundreds of 
pieces in cast-iron, comprising a great va 
riety of figures of men and animals, busts of 
celebrated persons, groups, etc., from one 
or two inches to fifteen inches, or more, in 
height. There are also card receivers, and 
a great number of similar pieces, exceed- 


some 


ingly thin, perforated in intricate figures, 
altogether things of rare beauty and re- 


markable delicacy from that most common 
of metals—cast iron. I have never seen this 
exhibit equaled—or anything that could 


2 
0> 

approach it in its way. It creates little 

wonder to note that a large part of the 


articles in this exhibit are marked ‘ sold,” 
the price being very moderate considering 
the quality of the work. 

There is also in the Russian space an ex- 
hibit of electric casting and welding in 
which various articles in iron, steel, bronze, 
etc., are shown mended by the process, as 
for example a pulley, perhaps thirty inches 
in diameter, broken in several places, and 
then united. In the cast-iron pieces, as the 
pulley for example, there is a good deal of 
superfluous metal at the union of the broken 
parts, the work looking decidedly rough. 
In a steel shaft the mending is much neater, 
and the same is true of several brass and 
bronze pieces. 

The M. C. Bullock Mfg. Co., of Chicago, 
Ill., make a good display of mining and 
prospecting machinery. There is one set of 
machinery that will bore a hole one mile in 
depth, small and large rock drills, their 
well-known diamond drills 
etc. 


band and power, 
There is also shown their new arrange- 
ment for removing the core in deep drilling, 
which is said to save just about one half the 
time of drilling. This device is very ingenious 


in construction, 


and, as works 


smoothly and surely. 


shown, 


The Rand Drill Co , New York, show a 
compound air compressing plant, the com- 
pression being begun in one cylinder, and 
concluded in another. 
pound 


The engines are com- 
rated at 500 
The air pump is driven by 
return rod and lever. 


condensing Corliss, 


horse power. 


Near by is a compression plant by the 
Ingersoll Sergeant Drill Co., of New York, 
the engine being quite similar to that of the 
Rand plant, an exhaust 
condenser being employed. 


steam induction 

Both these firms have extensive exhibits 
of air compressors, rock drills, ete., in the 
Mining Building. 

An exposition of power machines and ma 
chinery would be entirely incomplete with 
out the “largest belt.” This time the Page 
Belting Co., of Concord, N. H., supply what 
otherwise might have been a deficiency by 
exhibiting an oak tanned belt, three-ply, 
about five eighths of an inch in thickness, 
eight and one half feet wide, 203 feet in 
length, and weighing 5,1764 pounds. 


Chas. A. Schieren, of 47 Ferry street, 
New York, is scarcely behind with a belt 
eight feet wide, 200 feet long, and weighing 
5,650 pounds. If not quite up to the mark 
in width, it is ahead in weight. 

Both belts fine examples of 
workmanship, and the two firms named, as 


these are 
well as several others, show excellent belts 
of smaller dimensions, as well as various 
appliances in some way connected with the 
use and maintenance of belts in the trans 
mission of power. 

Otto Gehreckens, of Hamburg, exhibits a 
belt not so long and much thinner than 
those referred to above. If this belt fairly 
represents German practice in leather belts I 
should think it must be concluded that they 
are hardly up to the mark in belt trans 
mission. This might be expected as other 
ways of transmission are largely in favor in 
most European countries while the leather 
belt is 
that good deal about 
belts and belt transmission, and not much 
about The outcome is 
that the making of leather belts is very much 
of a science here. 


most in favor here. The result is 


Americans know a 

rope transmission, 
The German belt, how- 
ever, should be credited with the demoraliz- 
ing effects of a sea voyage, which probably 
did not improve its appearance, 


Volney W. Mason & Co., of Providence, 
R. I., have friction clutches as applied to 
various sizes of pulleys and for other pur 
poses, and also their mechanism for hoisting, 
both of which are well known from their ex- 


tended use. With the whip hoist a single 


lever controls the mechanism for hoisting, 
lowering and holding the load. 
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There is necessarily no connection between 
the qualities of goodness and greatness; 
but when utility is a consequence of size 
there is merit in the latter. Sometimes, 
however, people make large things just to 
show that it can be done, which is, perhaps, 
what induced the Simonds Mfg. Co., of 
Fitchburg, Mass., to exhibit a circular saw 
eleven feet in diameter. There is not, it is 
to be supposed, the remotest possibility of 
any one wanting such a saw, or of knowing 
what to do with it if he hadit. But the 
company does show saws that are useful as 
well as do several others, notably Henry 
Disston & Sons, of Philadelphia, who make 
a fine display of saws in great variety. 





The overhead track system of hoists, port- 
able hoists, chain hoists, etc., by Maris & 
Beekley, of Philadelphia, suggests improve- 
ments that can be very readily and cheaply 
made in many machine shops whereby the 
handling of much work would be greatly 
facilitated, and where the use of large and 
expensive power traveling cranes is not de- 
sirable or practicable. 





In addition to the exhibit of drop forgings 
by the Billings & Spencer Company, of Hart- 
ford, Conn., in Machinery Hall, to which 
reference has been previously made, this 
company has an exhibit of copper forgings 
used about dynamos in Electricity Building. 

H. 
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High-speed and Cam-cutting Attach- 
ments to Milling Machine. 

At the shops of the Mossberg Manufactur- 
ing Company at Attleboro, Mass., their 
work is the building of 
machinery and special ap- 
pliances for manufacturing 
jewelers and a good deal of 
cam-cutting is done there as So 
wellasother milling that must Se Sst e 
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A plan view of the machine with both at- 
tachments in place is given at Fig. 4, where 
A is a small slide which carries a stud which 
may be fitted at the end with a roller the 
outside diameter of which equals the diam- 
eter of the cutter, though in the sketch it 
is shown larger, which would call for a 
form or guide B different in shape from 
that of the cam to be cut. This stud and 
roller are, of course, always used at the 
height of the spindle center and may be 
supported in any convenient manner, the 
method shown having the advantage of be- 
ing substantial and not requiring any cut- 


Fig. 


Live Spindle... 





be done with very small stem ~- 1 
cutters. As usually happens 
where ingenious mechanics 

are employed upon special 
kinds of work, many special 
appliances and attachments 
have been devised here, 
among which are those illus- 
trated herewith and which, 

we think, will prove of gen- 

eral interest. One of these 

is a high-speed attachment Vn 
and the other a cam-cutting \ 








Fig. 3 





Steamship Lengthening. 

It is not unusual nowadays to lengthen 
steamships ; but doubtless some particulars 
of the alteration of this kind which the 
North German Lloyd steamer ‘‘ Bayera” 
has lately undergone will not be without in- 
terest. This vessel having proved herself 


rather too small for the Eastern traffic, her 
owners decided to lengthen her by 50 feet 
—a work requiring six months to complete 
—and this has been successfully accom- 
plished at the shipbuilding yard of Messrs. 
Blohm & Voss, at Hamburg. 


Being placed 
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attachment, both these being 
shown in place upon a Brown 
& Sharpe universal milling 
machine having the over- 
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ing cabins formerly used by the first-class 
passengers are now made available for those 
in the second saloon, while various other 
improvements were also made possible by 
the alterations. It is stated that the ‘‘ Bay- 
era” is the first large ocean steamer in 
which such an important and extensive ad 
dition has been made. The ‘‘ Bayera” on 
her recent trial trip attained a speed of 
about 15 knots.—7The Mechanical World. 
a 
Some Railway Facts and Figures. 








E. A. Mosely, in an address before the 
Railroad Trainmen’s Convention at Boston 
gave some statistics regarding the magni 
tude of railroad interests in this country 
Some of his statements were as follows: 

‘* To transact the business of the railways, 
there were required last year the services 
of 33,136 locomotives, of which 8,848 were 
employed in passenger service, 17,559 in 
freight service, and 6,729 in yard service 
and in service not specified. To perform 
the passenger traffic of this great country 
last year 28,876 cars were employed, and 
the freight surface of the country gave em 
ployment to 966,988; 36,901 cars were re 
quired in the service of the railways them 
selves. 

‘Putting these figures in a more concrete 
and definite form, the locomotives of the 
railways of the United States, if marshaled 
with their tenders, into a single line, would 
make a train 857 miles long. With th: 
passenger Cars reported owned last year 
we might make a train that would reach 
from Boston to within fifteen miles of 
Philadelphia. 

“But the most wonderful 
figures are brought out by a 
similar arrangement of cars 
in freight service. Placing 
these cars together in a con 
tinuous train, it seems almost 
incredible that this train 
would be 7,028 miles long, 
but so the figures make it 
om appear, and, allowing the 
distance from Boston to San 
Francisco to be 3,000 miles, 
our train of freight cars 
would reach from Boston to 
San Francisco, from San 
Francisco back to Boston, 
and from Boston again as far 
west as Chicago. What ton 
nage they would move at 2 
single load I leave you t 
conceive if you can.” 




















hanging arm, the arm being 
removed in this case, both 
because it is not needed for 
the work and because its 
room, or rather the outer sup- 
port for it, is needed for a 
portion of the high-speed at 
tachment. 

This, as will be seen, is 
merely a piece of cast-iron 
turned to fit the hole, and having bored 
through it a hole which forms the bearing 
for a shaft, this shaft being driven from 
the cone pulley as shown and carrying 
at its outer end a grooved pulley from 
which a belt runs to a pulley below, this 
last-named pulley being upon the high- 
speed spindle. Working drawings of both 
these are reproduced at Figs. 2 and 3. 

The reason for the construction of the 
pulley at the left of Fig. 2 is that it 
was at first intended to make this a 
friction wheel which would have left the 
large step of the cone pulley for the use of 
the regular belt upon it; but this slowest 
speed is not needed when the device is in 
use, and the fact that when driven as a fric- 
tion wheel the motion is reversed proved 
disadvantageous for obvious reasons, and a 
belt is therefore used. 

The high-speed spindle shown in place in 
Fig. 3 is fitted to a sleeve which in turn is 
fitted to the taper hole in the regular spin- 
dle, and the small spindle is bored to re- 
ceive the shanks of the smallest size stem 
cutters which accompany the machine, 


























Fig. 4 


HIGH-SPEED AND CAM-CUTTING ATTACHMENTS TO MILLING MACHINEs. 


ting or drilling of the machine. The hori- 
zontal adjustment of the guide stud enables 
the cutter to be brought to the desired point 
upon the blank, and the groove can be very 
readily enlarged slightly, taking acut from 
either side by moving the slide and stud in 
the desired direction. 

In many cases, perhapsa majority of cases 
where a universal machine is used, the cam- 
cutting attachment would be little used, but 
for reasons which have been frequently 
given, thisor some equally good high-speed 
attachment is of very great utility where 
small stem cutters are used as it enables 
them to be run at aspeed much more nearly 
approaching that at which they should run 
without increasing the rate of feed, which 
is just what is wanted. 

a 

There are in Russia about 7,000 miles of 
railroad belonging to the government, and 
11,600 miles owned by companies, 

—-- 

The next place of meeting of the American 
Railway Master Mechanics’ Association will 
be at Congress Hall, Saratoga Springs. 








in dry dock, the steamer was severed amid- 
ships forward of the engine room, and the 
forepart drawn forward the required dis- 
tance by hydraulic appliances. A whole 
compartment, 50 feet in length, was then 
built on between the two portions, and the 
necessary strengthening effected through- 
out. The ‘‘ Bayera” is now 450 feet in 
length, and her carrying capacity for cargo 
has been increased by 2,400 cubic meters. 
The extra length has also added largely to 
the passenger accommodation. The first 
saloon—which has been entirely removed 
by the firm of F. C. Pfoff, of Berlin—is now 
placed on the upper deck, amidships, for- 
ward of the engines, and extends the whole 
width of the ship. All the public rooms 
have greatly gained in extent, and are 
placed in more advantageous positions. 
Some of the first class cabins are on the 
upper and some on the promenade decks. 
The latter has now a length of 200 feet, and 
is covered by a permanent awning. The 
dining saloon and the smoking-room for the 


second-class passengers are also on the 


upper deck, but placed aft, and the sleep- 
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Finding Change Gears for 
Odd Pitches of Screws. 








By W. H. Croker. 

Under this heading there 

appeared in the April num 

ber of this journal, 1891, an 

interesting article from the 

pen of Mr. Geo. B. Grant, 

dealing with the subject in a 

masterly manner. The object of the pres 

ent writer is to supplement a trifle to what 

has been given on the question, with a view 

of helping those readers who, like th 

writer, are slow at ‘‘ figures,” and who 

would prefer to substitute ‘‘ lines ” for most 
of the ‘‘ ciphering.” 

The features of novelty in the method 
herewith presented (if novel they be) exist 
in making the size of the thread to be cut 
and the s¢ze of the thread of the lathe’s lead 
screw the basis of the gear ratio, expressed 
decimally ; comparing the work thread 
with the lead-screw thread, in lieu of thé 
more common method ; and thence, onward 
using a graphical process for determinin; 
what gears are suitable for the work in hand 
and which the writer thinks affords a ready 
means of solving the possibilities of the 
gears belonging to the lathe used for doing 
the work. 

Let us now proceed with an explanation 
of the working of the method, exemplified 
by anexample: Required the proper pair 
of gears to be used in connection with a 
lathe having a lead-screw of eight threads 
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per inch, to produce a worm to fit a 14 
diametral pitch gear, as near true as may be 
with the gears we have at hand, say with a 
Barnes lathe No. 5, its regular set of gears 
containing 16, 20, 24, 28, 30, 32, 36, 40, 
44, 48 and 52 teeth. The preliminary step 
is to determine the decimal equivalent of 
the worm thread and lead screw thread. 
The former is .224”, the latter .125’. If we 
treat these fractions as abstract numbers 
they become simply 224 and 125, and can be 
used as forming the terms of the gear ratio; 
therefore if 
there were KO 
gears in our 
list answer 
ing to these 
figures the 
work could 
be done with so 
them; but 
they are not 
tobe found in 
the set. Un- | ‘ 
der the cir- |  A>,98 
cumstances i | 
the ordinary 
lathesman 
would, like- 
ly, divide by 
10 and multiply the quotients by two, arriv- 
ing at approximate gears having 45 and 25 
teeth, the resulting work having an error of 
0045’ per inch. As these gears are not 
available in our set, we will not continue 
the search for other ones on this line, but go 
on with the graphic part of our method. 
Referring to Fig. 1, make A B and BC 
proportionate in length to the ratio numbers 
(224 and 125). This may be arranged for by 
dividing the numbers by 10 = 12.5 and 22.4. 
From A erect a perpendicular A C to A B, 
produced. Make A B = 12.5’, and on Bas 
center, with 22.4’ as radius describe an arc 
cutting A C in C, and join BC. The con- 
struction is thus arranged so as to allow of 
the ready use of a T-square, as the sides 
forming the right angle are supposed to be 
parallel with corresponding sides of a draw- 
ing board, thus avoiding the necessity of 
using a set-square. From #, along B A and 
BC, lay off a scale of convenient equal 
divisions, say in quarter-inch spaces, and 
number as shown, commencing with the 
smallest gear (16) and ending with largest 
(52) as shown. If, now, the T-square is 
made to traverse the triangle with its 
blade parallel with A ( from scale to scale, 
and noting where the blade coincides with 
a division on each side (as shown by dotted 
lines), said coincidence will be found to 
closely take place at divisions 20 and 36, 
and as these numbers are in the set of 
change gears, such gears are right for the 
work in hand. Pursuing the investigation 
further, we 


> 
A o) 


2 3 3 B 


ervcan Machinist 


° a a al 
will find an- c 
other close co- 
incidence F 


= 
to 


fivisions 2& 
and 46, 
shown, and in 

agreement with 

the trial work a) 
of the supposed " By 
lathesman men- 


Ce 


as 


tioned above. 
teferring to » 

Mr. Grant’s . 

article, the 

problem there 1 3322s iB 

set was to find 


the proper gears to produce a screw that 
would move its nut 12.37’ in 47 turns, 
With a lead-screw having seven threads per 


inch. To solve this problem by the graphic 
metliod, first find the decimal equivalent of 
the lead-serew thread = .14285’', = one term 
of ‘he required ratio, and for the other term 
divide 12.87” by 47, = .26319". With these 
figires as a basis construct the triangle of 
Fic. 2, making A B= say, 14.285, and BC 

6.319", arranging suitable scales as shown 
and as explained at Fig 1). Applying the 
T square, as before, the blade will coincide 
With division 19 on B A and 35 on #? C, and 
these gears are the proper ones to use, as 
given by Mr. Grant. Still the gears are not 
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in the set we have supposed as available, so 
we will carry on the search for the best pair 
to use belonging to the set, and find that 
the nearest to our requirements falls to 24 
on A B, and 440n BC. These gears being 
on hand we can do the work with an error 
of .228 part of a turn, being a much larger 
error than perhaps would be allowed ; but it 
is a satisfaction to be able readily to know 
the best that can be done with the gears at 
hand. 
ae 


Arbor Press. 

The accompanying illustration is of a 
machine designed to facilitate the operation 
of putting lathe work onto and removing it 
from arbors. Its principal advantages over 
the usual appliances and methods seem to 
be that it can always be readily found, that 
arbors are driven square and true, and the 
centers are not filled with fragments of cop- 
per, babbitt or other foreign matter that 
must be carefully removed before the arbor 
can be put upon the centers. 

As will be seen, the machine is a very 
simple affair, the work resting upon a plate 
which revolves to bring any one of the 
various sized notches under the ram. The 
various sized notches are, of course, for 
various sized arbors. 

The lower extremity of the ram is hard- 
ened steel; the rack teeth upon it are cut 
from the solid steel, and the pinion is also 
of steel. The lever is balanced, and may 
be used in any convenient position. The 
machine is made in three sizes, suitable for 
work from 10” to 18” diameter, by the Fox 
Machine Co., Grand Rapids, Mich. 





= a 
LETTERS FROM PRACTICAL MEN. 

The Limitation of Engine Speed. 
Editor American Machinist : 

An abstract of a paper which was present- 
ed at the World’s Engineering Congress 
was published in the AMERICAN MACHINIST 
some time ago, and commented on later by 
‘*Bell Crank.”* 

Mr. Porter’s mild criticism of the present 
engineering practice, and coming as it does 
from such high authority, demands consid- 
eration from the builders of the so-called 
high-speed engine. It is only too true as 
Mr. Porter states in his admirable paper 
that one of the chief causes why the high 
rotative speed engine of the past and pres- 
ent time has not proved to be as economical 
in the use of steam as its slower speed rivals 
is on account of the large waste room required 
for proper steam distribution. Waste room 
coupled together with insuflicient port area, 
causing the initial steam to be wire-drawn at 
cut-off, is, in the writer’s estimation, the 
sole and only reason that the high-speed en- 
gine is such a steam eating flyer as it in 
reality is. 

On investigating the matter carefully we 
are met with the objection that in the high 
speed class of engines large waste room be- 
comes a necessary evil in order to prevent 
break-downs from water in the cylinder. 
The fact of the matver is contrary to the 
above theory; it is a well-known fact that ex- 
cessive clearance may increase the danger of 
a break-down instead of diminishing it. 

Right here one finds the situation rather 
amusing. The engine builder in his en- 
deavor to demonstrate to the prospective 
purchaser that large clearance is such a ne- 
cessity in order to prevent the piston from 
letting daylight in the cylinder in case 
water should come over from the boiler 
seems totally unconscious of the fact that he 
has furnished his engine with a first-class 
and certainly a very effective cylinder 
smasher, namely, the solid piston valve; or, 
perhaps, it may be a flat valve with a ridge 
and pressure plate. 

It would be much better if engine builders 
would reduce the clearance space from eight 
or ten per cent. as is the common practice 
now, to less than two per cent., which can 
be done just as easily with a high-speed 
engine as it can with a slow-speed type. 

* See ‘* Compression as a Factor in Steam Engine 
Economy,” by Frank H. Ball, AMERICAN MACHINIST, 
August 24, 1893 
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‘Bell Crank” makes the assertion that it 
can be theoretically, and has been estab- 
lished by experience, that the clearance 
space in a non-condensing engine can be 
filled by compression, so that the waste 
room is not the cause of any loss of steam. 
He further states that all the force exerted 
in compressing the steam to fill the waste 
room is reacted on the piston. ‘‘Bell Crank” 
takes a rather pessimistic view of the mat 
ter. He surely must be aware of the fact 
that such a fortunate conjunction of cir 
cumstances rarely happens, in practice 
never. It only occurs under one condition, 
namely, when the steam is expanded down 
to the back pressure line in the cylinder, 
and if the exhaust steam be so compressed 
into the clearance space on the return stroke 
that the final pressure there is equal to the 
initial pressure for admission, then the effi 
ciency of the steam in the cylinder becomes 
the same as if there were no clearance or 
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compression at all. But whenever there is 
any free expansion, that is, a fall of pressure, 
from the final pressure of expansion to 
back pressure line, the opposing work of 
compressing a sufficient quantity of steam 
to fill the clearance space with steam of ini- 
tial pressure, starting from a lower pressure, 
is so much increased in consequence that the 
net efficiency of the steam is reduced by it. 

It has been proven, and the statements can 
be verified again, that a greater degree of 
efficiency can be obtained by inclosing a less 
quantity of exhaust steam for compression 
than would be necessary to fill the clear 
ance space with steam of initial press- 
ure when the steam is not carried down by 
expansion to the back pressure line. 

I will state that it has been shown that 
high piston or rotative speed is productive 
of economy, and there is no material reason 
why the high-speed engine cannot be made 
as economical in the use of steam as the 
slow-speed Corliss type. 
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Insufficient port area and valve travel is 
another detriment to the economical work- 
ing of the modern single-valve automatic 
high-speed engine. A. F. K&rr.o. 

Carroll, Iowa. 

Drawing vs. Models, 
Machinist : 

“Drawings are good,” says a writer on 
machine shop practice, ‘‘but models are 
better. If only one of these elements can be 
had, let it be models of the parts to be 
manufactured.” Itseems to me that this 
subject is worth discussing, inasmuch as 
it is one of importance, and besides, me- 
chanics ought to have the benefit of the ex- 
perience of other men. I hope many of the 
craft will give their opinions. 

First of all let us look at both, a drawing 
and a model, and define what they are, or 
ought to be. A working drawing, as used 
in machine shops and factories, contains, or 
should contain, all necessary data re- 
garding the object it represents, viz., 
a correct delineation as seen from as 
many sides as possible, and as de- 
scriptive geometry teaches, it is best 
accomplished in three views, 7. ¢., a 
front elevation, a side elevation and a 
plan. Furthermore, if there are any 
special characteristics, it is advisable 
to show one or more sections; it is 
also essential to give on a good work- 
ing drawing all measurements which 
will enable a mechanic to produce 
such machine or machine part as 
shown. <A drawing must also state 
what material should be used, wheth- 
er finished and hardened, if of steel, 
and where it should be finished and 
hardened, and to what extent. In 
fact, a good drawing contains all in- 
formation necessary to enable manu- 
facturers and master mechanics to 
give a fair estimate of the cost and 
the time that is necessary to produce 
the object in question. 

Let us look at a model. 


Editor American 


It is true a 
model contains such elements as can- 
not be seen at one glance on draw- 
ings, especially if it be a complicated 
machine; it also contains all its meas- 
urements in itself. It shows to what 
extent it is finished, and may enable 
an expert to judge the material used, 
but, nevertheless, all these self-con- 
tained properties are very far from 
being time and labor saving charac- 
teristics, and establishments trying 
to initiate this state of affairs would 
soon find that they have gone back 
to the times in which they had to do 
without the advantages of 
drawings. 
when we 
accustomed to work 
close, the limit of exact- 
ness very often being 
.00025 of an inch, it is 
self-evident that it would 
consume too much time, 
and the use of 
models would insure any- 
thing but exactness, the 
consequence would be that 
the machine or machine part built or manu- 
factured would not satisfy the conditions 
at all. 

Sut models are good in this sense: 


Nowadays, 
are 


since 


W hen 
drawings have been prepared, and it is a 
question to large quantities, 
then, and only then, before going to the 
expense of making special tools, make a 
model that will satisfy the demand, and let 
it guide you in getting up your jigs, etc., 
after which this model may serve in a show- 
For the manufacturing of useful 
things, especially machinery, we need draw- 
ings which are legible, and men who know 
how to translate them. 

Of course, if people in responsible posi- 
tions have no idea what a drawing is, merely 
considering it-a picture, and I fear there 
are many such men, and when they actually 
convert a drawing office into a picture 
gallery, then one should not be surprised 
when ‘‘drawings are good, but models are 
better.” 


produce in 


case. 
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Of course, if people, who profess to be 
experts in the art of manufacture, can pro- 
nounce that the finishing of certain places 
on an object is not considered in a drawing 
office, as happened to the writer lately, then 
no doubt drawings are a farce. But it must 
be a golden prosperity that will not only 
stand the treatment where the good talker 
gets the best of the good worker—a pros- 
perity that will stand the use of models 
instead of drawings. E. LAWRENZ. 


‘6 That New Packing Ring.” 
Editor American Machinist : 

I have read Mr. Frank Richards’ letter in 
the AMERICAN Macarnist of October 12th 
headed as above, criticising my packing 
ring appearing in your issue of September 
7th. Ithink Mr. Richards has some mis- 
taken ideas in regard to my ring, due no 
doubt to the brevity of the description. 
Others have, and I hope I am doing Mr. R. 
no injustice by supposing that he has also. 
I beg permission to re-describe it. 

If we take a round ring and cut and close 
it as in Fig. 1,* we shall have the diametri- 
cal shape of the bore of a cylinder that a 
round ring will fit with a close approxi- 
mation to perfection, simply because that 
is the shape of a round cast-iron ring of 
uniform section when cut and sprung to- 
gether and held there by a flexible band. 
For many obvious reasons we do not want 
cylinders bored the shape of Fig. 1, but 
what we do want is a ring having sucha 
diametrical shape that when sprung into 
a round cylinder it will fit it equally as 
well as a round ring will fit an oval cylin- 
der. The question now arises, what should 
betheshape of such aring? It ‘‘ happened 
to strike me” that an expanded ring giving 
the shape of Fig. 2 would do this, and I 
have had no reason so far to change my 
mind. Of course it is not expected that 
cast-iron, orin fact any material is uniform 
and will always give the same results; we 
can only average the results of many experi- 
ments; for instance, the modulus of elasticity 
for cast-iron varies (according to Traut- 
wine) from 12,000,000 pounds to 23,000,000 
pounds per square inch, which means 
that a given load will deflect some cast iron 
beams nearly twice as much as others; 
hence the necessity of continually testing 
the product. I hope when Mr. R. takes up 
this interesting and important subject again 
he will give us the result of his experiments 
inthis line. Prove to us by both figures 
and philosophy that ‘‘the thing demon- 
strates itself that neither of the methods 
employed for applying a uniform pressure 
and consequently a uniform bending force 
all around the ring, accomplishes the result 
intended or the ring would still be round.” 
I have always thought there wasa uniform 
pressure inside a boiler when there was any 
pressure at all, also that when the pressure 
gets too great, if a longitudinal seam lets go 
that the shell would be neither still nor 
round, but an active ‘‘aero-plane.” If we 
were to bend upa ring of boiler steel, leave 
the seam unriveted and then apply an in- 
ternal pressure that would at all times act 
at right angles to the neutral surface of the 
sheet, it would be only a question of press- 
ure and time till the sheet was ‘‘ flat” pro- 
vided that it rested on a plane surface at 
the start. 

I think from what has just been said 
that Mr. R. will see thatif an internal press- 
ure be applied to a round packing ring 
after it has been cut that it will not be 
round, 

As illustrating the theory on which my 
packing ring is based we will suppose it be 
required that a straight beam supported at 
each end and loaded in the middle shall de- 
flecta given amount. It is also required 
that the beam shall be straight when loaded, 
asin Fig. 5. The question is, what shall be 
the shape of the beam? Now the editors of 
the AMERICAN MACHINIST and many of 
their readers can answer this question 
by mathematics, but I think all will say the 
calculation should be verified by experiment, 
so, for a small job like this, the calcula- 


* For Figs. 1,2 and 3 see AMERICAN MAcuINisT of 
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tion can be dispensed with and depend 
wholly on the experiments. Therefore we 
will load a straight beam and note the 
elastic curve, 7. ¢., we make a pattern just 
that shape. The curve isrepresented in Fig. 
6. Now I think that when we get a beam 
cast from this pattern, and invert it on the 
support, and put on the load, that the beam 
will be nearly straight. (As regards this, 
much will depend on the skill in the 
foundry.) Asa proof, suppose the beam is 
loaded as in Fig. 7; there can be no 
doubt but the amount of deflection will be 
the same as in Fig. 6, the only difference 
will be in the direction, one being up, the 
other down. We now add another load W,, 
and of course the beam must come to its 
original shape (straight) for there is practi- 
cally no load upon it, proving conclusively 
that a load that will deflect a straight beam 
will also straighten a deflected one. The 
analogy between a beam and a packing 
ring will be readily seen if we considera 
packing ring a circular beam uniformly 
loaded and supported by its elasticity. In 
the ring asin the beam, a given deflection 
is required, the only difference is that the 
beam when deflected shall be straight, while 
the ring is to be round. 











Fig.9 


Fig 9 represents a round ring that has 
been deflected by the load, that is repre- 
sented by the arrow heads. From this ring 
in this shape we make a pattern and cast a 
ring as we did with the beam in Fig. 6. 
This cast ring we load as in Fig. 10 with 
sufficient force (as shown by the arrow 
heads) to close the ring at the cut. Will 
Mr. Richards tell us why such a ring, cast 
from such a pattern and closed at the cut, 
as shown, ought not to be round? 

Fig. 11 was made from a 32-inch packing 
ring that had been cast from a pattern (with 
a slight modification) that had been made 
as just described. The section of the ring 
is Linch square. The spring at the cut is 
14-inches, the cut isat A. The amount the 
ring is out of round is shown by the circle 
drawn just inside the short ares of circles 
describing the shape of the ring. It will be 
noticed that the ring is too stiff at B op- 
posite thecut. It is thought that as the 
ring wears this extra stiffness will be re- 
quired to preserve the ‘‘rotundity” of the 
ring, and is not to be considered an objec- 
tion as the pattern was made to produce it. 
Fig. 11 was made from a casting in the 
rough. It was closed at the cut and held in 


that position by a copper wire while the 
When held closed by 


figure was outlined. 
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a force equal and opposite to that employed 
in making the pattern ring it does not 
vary 3's inch from being round. 

As regards prices I will say that the 
value of a packing ring ought not to be 
measured by itscost, forif steamis worth any- 
thing a cheap ring may be very expensive, 
and vice versa. My first object has been to 
make aring as nearly steam tight and fric- 
tionless as possible, then simple and dur- 
able, and lastly, that could be sold at a 
moderate price. If I have accomplished 
this, it leaves nothing further to be asked 
for so far as piston packing is concerned 
that I know of. I think Mr. R. is also mis- 
taken in the cost of my ring. If he or any 
one else will favor me with an order giving 
size of cylinder and grooves in piston I 
will give prices, and if the rings are not 
satisfactory they are to be returned at my 
expense. 

I have had a set of packing, made on the 
principle described, in a 32x60 inch engine 
in the Brown-Bonnell Iron Co’s. mill, run- 
ning double time for 10 months giving the 
very best satisfaction. J. H. DUNBAR. 

Youngstown, O. 


Prof, Reuleaux’s Position, 
Editor American Machinist: 
Referring to your editorial in the AMERI- 
cAN Macurnist for October 26th, about 
Professor Reuleaux’s address at the En- 


ineering Congress at Chicago, there is not 
g go, 


Fia. 10 


Fig. 11 


the slightest doubt that he meant just what 
he said, and I think your editorial empha- 
sizes just what hedid say. In conversation 
with the Professor at that time, and also 
subsequently—in fact since his receipt of 
the misinterpretation of his words which 
had appeared in the German papers—he as- 
sured me that he meant what he said in that 
the American workmen and machinists were 
ahead of those of Europe én the use of in- 
struments of precision, and especially of ap- 
pliances for measuring with a high degree 
of exactitude. You say in your editorial: 
‘“‘We are not of those who believe that we 
Americans are, and of necessity must be, 
superior in every respect as mechanics to 
the mechanics found in foreign countries,” 
but unfortunately this is just what the 
German papers made the Professor say, and 
it is this which he is most desirous that the 
American papers should correct for him. He 
paid especial tribute to the superiority of 
American mechanics in the one point of the 
use of exact MEARUTENG appliance 8, and the 
German papers construed this.to mean an 
assertion on his part that the American 
workmen were superior in every respect. 
His position in this matter is especially pe- 
culiar from the fact that when he was juror 
at the Centennial Exposition of 1876 he criti- 
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cised the products of the German establish 
ments unmercifully—and with justice— 
their exhibits were decidedly inferior at th 


time to those of other countries. The G 
man exhibits at Chicago, however, fully r 
deemed the position of their country a: 
placed them in the van, and it is only nat 
ral that the man who did more than ar 
other individual to advance the cause 
machine designing and construction in G: 
many should not be construed as condem: 
ing and criticising the very establishments 
which have done so much to profit by his 
former criticism. 

I know that Professor Reuleaux will | 
glad to see that the AmMerIcAN MACHINISs 
understands his position, and I am only d: 
sirous of emphasizing in your columns his 
position as he himself expressed it to me 
few days before he sailed for Germany. 

H. H. SuPLEE. 


The Chicago Exhibition, 
Editor American Machinist : 


In a ramble through back numbers y¢ 
terday, I ran overthis. Don’t you think you 
ought to patch it with Director-General] 
Davis? He has turned out a pretty big 
show, and made it pay. 

O. J. EDWARDs. 


The item referred to by Mr. Edwards 
appeared in our issue of January 29, 1891, 
and is as follows: 

Director-General Davis, of the Columbian 
Exposition, is doing some good work for the 
great Fair, and heis also doing some unseem|y 
talking on the subject that does not help the 
project a bit. The declaration that ‘‘It wil! 
be the greatest world’s exposition ever 
held” had better been left unmade for a 
year or two at least. People are not e: 
thused in these times by such talk; on the 
other hand it is likely to have a contrar) 
effect. Quiet work, anda plain statement of 
what has been accomplished is what counts. 
We hope it will be the greatest fair ever 
held, but talk will not make it so. 





Power Trausmission, 

Editor American Machinist : 

A few weeks ago you published a sketch 
of an old device for churning by water. 

There was just the same thing built in 
the village of Watervale, town of Pompey, 
county of Onondaga, N. Y., by a Mr. Case 
for Charles Carr, his wife says, 56 years ago 
or in the year 1837. W. A. SWEET. 


Milling 
Editor American Machinist : 

I was much pleased to see in your paper 
two articles about milling on pages 6 and 7, 
October 26, 18938. I have had a little ex 
perience with the milling machine, in fact 
I believe sometimes I am a crank on milling; 
however, I wish to say that the article by 
‘*A Mechanic” is quite true, and I believe 
that the time is near at hand when the mill 
ing cutter will be run with the work. 
There are now several good methods of tak- 
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ing care of backlash in the screw as well as 
in rack and pinion. In regard to what 
C. H. Beach says, I have had the same ex 
perience as he a number of years ago, and I 
believe the best way to cut thin slots in 
cylinders is to run with the work or feed 
There is nothing new about running same 
as above, it is very old; however, we al! 
agree that there is something new in mil 

ing large work this way. In order to get 
good results milling the ‘‘new way” th 


machine must be quite rigid, and with 


proper arrangements for taking care 
backlash. When the two features jus 
mentioned are complete we can mill cas 
iron 5” wide, 2}" thick, 10” long, én half ¢ 
time he can the old way on the same machi: 
I have milled hundred of the 
pieces, cutting one side and both edges 
same time, feeding about 6 inches per minut 
Speed of cutter 33 feet per minute. Cutt 
will keep sharp longer running the nev ea 
However, I believe a great deal of the go 
is obtained by the cutter holding work an 
platen down solid. If your readers will jus 
consider amoment they will see that by th 
old way of running cutter the platen 
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picked up and dropped hundreds of times 
even in milling a short piece. They will 
also notice that some of the builders of mill- 
jing machines make quite a strong bed and 
platen and then spoil both by adding a very 
thin gib to hold platen down. 

After 21 years’ experience on milling ma- 
chines as apprentice, about two as a regular 
workman, the remainder as contractor, fore- 
man, and finally assistant superintendent, I 
want to say that the milling machine is only 
mmencing to find its place. I also want 
to say that any man skilled in the art of 
nilling and in milling cutters and fixtures 
can, in such places as locomotive shops and 
hundreds of other machine shops, take jobs 
by the hundred off our most improved 
planers and effect a saving of at least 25 to 
50 per cent. 

[ also wish to say that my experience has 
convinced me that the time is come for 
special machines for milling, the designer 
kceping in mind all the time the particular 
piece to be milled. J. A. McGREGOR. 

2 te 
Tricks with Taps. 


By FRANK RICHARDS. 


[ lately dropped in to see our genial friends 
—they are too modest to pass any high- 
pressure adjectives—the editors of the 
AMERICAN Macuinist and Mr. Fred J. 
Miller showed me a tap forwarded some 
time ago by the Cleveland Twist Drill Com- 
pany. The tap was a long tap about the 
style of a common machine tap, and 1} 
in diameter, 16 threads to the inch, and had 
five flutes or rows of cutting teeth. Upon 
the tap were two nuts that had been tapped 
by it. One of the nuts was tapped correctly 
with a single thread ;',” pitch, and it calls 
for no special remark. With the other nut 
fora text there is much that may be said, 
but whether to our profit or not the preacher 
cannot even conjecture. In this nut the 
apparent measure of the thread was the 
same as in the first one, ;';", but the actual 
pitch, or the distance traversed parallel to 
the axis of the tap for each revolution, was 
much greater than in the first nut. The 
nut had evidently been forced upon the 
revolving tap too rapidly, and the tap 
instead of cutting a single thread, as it 
should have done, had cut several threads 
at once, or had made what we commonly 
call a multiple thread. Taps have a trick 
of doing this when they are overcrowded. 
I have always had a feeling about me that 
machine tools are more or less human, or at 
least have some human traits, bad ones if 
not good ones. Now when a tap under 
excessive pressure and provocation goes 
and cuts a multiple thread when it should 
have cut a single thread, what is the thread 
that it will naturally cut under the cir- 
cumstances, and why? This question was 
brought to the attention of the readers of 
the AMERICAN MACHINIST years 
ago by one Chordal, a primeval contributor 
who ‘tin his day was reckoned good,” and 
I had the pleasure of offering an explanation 
of the case. It bas come to my knowledge 
that the explanation then given was not as 
clear and intelligible as it might have been, 
or at least it was not so fortified as to make 
misinterpretation, which is defeat, impossi- 
ble. The possibilities of misunderstanding 
are great, because while there is but one 
right way of doing a thing or of under- 
Standing a thing there are many wrong 
Ways, and much ingenuity is wasted in ex- 
ploring the devious paths. It may not be 
Such a waste after all. Doubtless we 
Should all be thankful for the waste, for if 
human invention had not such means of re- 
lief—in addition to those provided by Mr. 
Leicester Allen—its accumulation would be 
dangerous. Bnt this tap case has 
cone up Tam tempted to try my hand again 
at an explanation, although it is always 
eas.er for me to find the faults in another's 
Work, and to try to put 
upon it. 

remember that once when 
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since 


improvements 


I was a fore- 
n in Troy one of my boys was tapping 
1€ Cast-iron nuts with a tap that had but 
e flutes (I had nothing todo with the 
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making of the tap), and he brought me a 
nut just tapped, with, ‘‘Say, boss, that 
there tap has been and spoiled this here nut, 
and it won’t screw onto the hanger. There’s 
three threads into it instead of one. Every 
one of them rows of teeth onto the tap has 
been and cut a thread for itself.” Then I 
told him to just count the threads again, 
which he did, and he had to exclaim, 
‘‘Why, by jiminy, there’s four threads into 
it,” and I had to tell him that there couldn’t 
possibly have been three threads in it if cut 
with a tap that had three flutes. But lots 
of good machinists have made the same 
mistake, and many to day would tell you 
that this five-fluted tap, that I set out to 
talk about, should, when it ran away with 
itself, have cut five threads in the nut, 
while as an actual fact it cut six threads. 
Now we will try to do a little experi- 
mental tapping with this recalcitrant tap, 
and we will assume that the nut is stationary 
and that the tap does all the movement 
both of revolution and of advance. When 
tapping correctly and cutting a single 
thread, ;),” pitch, any tooth of the tap, and 
consequently the whole tap, at each com- 
plete revolution advances axially or length- 
wise, ;'', and, starting from any point of 
the revolution, any tooth to move from its 
own place to the place then occupied by the 
tooth in front of it, or to make one-fifth of a 
revolution, must, at the same time, advance 
axially one-fifth of ,”, or ,4’. Conse- 
quently for the whole tap to turn one-fifth 
of a revolution and at the same time to ad- 
vance axially ;',”, any tooth upon the tap to 
be able to track exactly into the path of 
the tooth that went before it must be 1,” 
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before, the next tooth upon the tap around 
backwards is not +,’ axially behind the 
other, but only J,” behind, or taking the 
next tooth of the same row, which is really 
the one that is now to do the cutting, it is 
sy + yy behind, or ,§;” in all; and if the 
tap is to do its cutting with these teeth fol- 
lowing inthe track of each other, it must 
advance axially .°, for each one-fifth of a 
revolution, or 5°,’ for each revolution, or it 
must traverse axially at each revolution a 
space just sufficient for six threads, and 
will of course cut the six threads, just as 
we find them in the nut. 

It is, of course, understood by every 
practical man that this tap when ‘‘cutting” 
in this way does not cut a smooth or perfect 
thread. We may assume that the cutting 
teeth are very thin, and even then the back 
of the tooth drags and scrapes and mutilates 
the thread so that it is good for nothing 
that I know of except to be talked about, 
and if that is goodness then this world is 
not so bad a world, after all. 

Assuming that the rows of cutting teeth 
upon our tap are as thin as possible, and 
with cutting faces upon both sides, we can 
now take the same tap, and, turning it the 
other way, try to tap a nut with a left- 
handed thread, and see what will be the 
pitch and the number of threads obtained. 
Suppose that we try totap a five-fold thread 
left-handed the same as we tried to do the 
other way. Starting as before with any 
cutting tooth and going one-fifth of a revo- 
lution and advancing axially ,,’, the fol- 
lowing tooth should be axially ;',; benind 
this one to be able to follow it precisely. 
But the next tooth is not ;’ behind. Re- 
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A New DRAWING TABLE. 


the 


lengthwise of 
axially, than the tooth that went before it. 


farther back tap, or 


The next tooth must also be .',’’ behind this 
one, and so on, for every tooth around and 
around the tap, and that is precisely how 
they are. 

We may now try to cut with the same 
tap a five fold thread in the nut, or a thread 
of the same apparent dimensions as before, 
js, axially from the point of one thread 
to the point of the next one, but each thread 
advancing axially ;f, at each revolution. 
In this case as one thread occupies but +, 
rr, there is 
thus left ;4.” to be occupied by four other 
similar threads, or five threadsinall. Start- 
ing now with any tooth of the tap from any 
fixed point around the nut and moving one- 
fifth of a revolution and advancing at the 
rate of 5," for the whole revolution, or ;',”’ 
for the one-fifth of a revolution, the follow- 
ing tooth should be precisely ;',” 


lengthwise, while it advances 


axially 
behind the one that has already cut so that 
it may follow in the same groove. To be ;'; 
axially behind the tooth of the preceding 
row means, as the teeth are ;,”" apart upon 
the row, that the teeth upon each row 
must be axially coincident with those of 
each other row, or that the cutting teeth 
must be arranged, not spirally, but in inde- 
pendent parallel circles around the tap, 
and only this style of a tap could cut 
five threads with five flutes, and it is this 
kind of a tap that one has, unconsciously 
perhaps, in his mind when he thinks he 
can do it. 

To go on with our tapping with the 
tap, still trying to cut the five 
threads, we want the next tooth upon the 
tap, as we have said, ,,’’ axially behind the 
tooth that has already cut. 


actual 


But as we saw 








membering that we are now turning a right- 
hand tap backward, the following tooth is 
J; ahead of the cutting tooth instead of 
behind it. The next tooth on the same row 
is the width of the thread or ,;',” farther 
back, which is ;,"" — ,y” = xy’ behind the 
cutting tooth. Consequently it can be ad- 
vanced axially only ,‘,"’ for each one-fifth of 
a revolution, or ;*," for each revolution ; it 
will traverse lengthwise a space only suffi- 
cient for four threads, and it will actually 
cut only four threads instead of five, and 
the actual pitch in this case will be ,% 
When cutting left-handed, this right-hand 
tap will cut one thread less than the num- 
ber of flutes, and when cutting right-handed 
it will cut one thread more than the number 
of flutes. 

Theoretically the same principle may be 
extended indefinitely, and will hold good as 
far as you choose to go. If we advance the 
tap axially ;',’ than before for each 
one fifth of a revolution, so that the next 
thread on the flute will be able to follow the 
cut, or ;5,"’ more for the whole revolution, 
we then cut five threads more than under 
the previous conditions, whether cutting 
right-hand or left-hand. The number of 
threads cut right-handed in this case would 
be eleven, and the number cut left-handed 


more 


would be nine. With a right-hand tap 
with two flutes, the possible right-hand 


threads would be, 1, 3, 5, 7, 9, ete., and in 
this the possible left-hand threads 
would be the same, 1, 3, 5, 7,9, ete. You 
can make a tap with two flutes, then, that 
will cut the same threads single or multiple, 
and equally well either right-handed or left- 
handed, but very badly in either direction. 
A tap with three flutes will cut right- 
handed, 1, 4, 7, 10, etc., and left-handed it 


case 
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will cut 2, 5, 8, 11, etc. With four flutes 
the number of threads will be, 1, 5, 9, 13, 
etc., and 8, 7, 11, etc. 

And you can't cut any other threads than 
these. That is, you can’t and you can. You 
can’t cut threads of the normal size. If by 
any hocus-pocus we could smuggle our tap 
bodily into the nut before doing any cut- 
ting, and then should revolve it without 
permitting any movement lengthwise, we 
would cut a series of grooves of triangular 
section—with a V-thread tap, of course— 
the base of each triangle measuring ;;"' + 
5 = ,’. If we should undertake to cut 
any whole number of threads other than a 
multiple of the number of flutes plus one if 
right-handed, or minus one if left-handed, 
we would get these diminutive threads in- 
stead of those of normal size. The pitch or 
longitudinal movement would be correct, 
but instead of the expected number of 
threads we would have that number multi- 
plied by the number of flutes. 

To show this, let us try to cut a double 
thread. We start the tap revolving and 
give it the necessary advance of ,°;’ fora 
revolution or ,*;" for one fifth of a revolu- 
tion. Then having made a cut with one 
tooth, when the next tooth comes along, it 
being 5’ behind by its position upon the 
tap, and being advanced during its travel 
of one-fifth of a revolution, ,%’’ by the 
longitudinal movement of the tap, it is 
really ,', ahead of its required position, 
and it goes along cutting an independent 
groove parallel with the preceding one, but 
jy in advance of it. The next tooth cuts 
another groove ,j; in advance of this, and 
so on until the whole surface is ploughed 
over with these ,',’ furrows; and so on, 
and so on. 

One mustn’t be too funny if he wants any 
repute for wisdom, and one mustn’t be too 
speculative if he wants to be considered 
practical. All this about the taps doubtless 
has its practical bearing when we find where 
it fits. I wouldn’t have gone into it at this 
time only that I was challenged by an 
esteemed friend to do so. Never go back 
on your friends ! 

——e 
A New Drawing Table. 





With this we give an illustration of a new 
drawing table invented by G. P. Wern. Its 
construction is comparatively light and 
simple, and draftsmen will find it to bea 
very convenient table. By turning the 
wheel P attached to the shaft as shown, the 
cord Cis wound or unwound on this shaft, 
by which the distance between the points of 
support is increased or decreased and the 
board lowered or raised. The points of 
supports always adjust themselves to an 
uneven floor, thereby securing absolute 
steadiness. The board can be tilted to any 
convenient angle by simply moving the 
lower end of the brace A along the rack. 
The end of this brace is attached to treadle so 
that the tilting is done by foot. A swing- 
ing shelf is attached to the rear edge of the 
board, which can always be kept in a hori- 
zontal position for holding the instruments. 
The table can be readily folded into a small 
compass for storing or transportation. 

These tables are manufactured by A. 
Benoit, 146 Fulton street, New York. 

eS 

It is rather apparent that the immigration 
laws of the country will soon be made very 
much more stringent than they are at pres- 
ent, one of the requirements quite probably 
being that immigrants shall be able to read 
and write in the language of the country 
from which they come. The change likely 
to be made is the result of the unloading 
here from European countries of a class of 
emigrants in every way undesirable, and the 
efforts of many manufacturers to fill their 
works with ‘‘ cheap labor.” 
lait 

It is announced that John Fritz, whose 
mechanical genius has built up the Bethle- 
hem Iron Works, and some account of 
whose history we gave in our issue of Octo- 
ber 6, 1892, has resigned his position there 
as consulting engineer, and is no longer 
connected with the company. 









































































































“ommunications relating to the reading columns 
should be addressed to the Editor. All other com- 
munications shouid be addressed : 


AMERICAN MACHINIST, 
203 BROADWAY, NEW YORK 


PUBLISHED WEEKLY AT 
203 Broadway, New York. 


Horace B. MItier, Pres’t and Bus. Manager. 
Lycuraus B. Moore, Treas. and Sec’y. 


F, F. Hemenway, Editor and Mech. Engineer. 
J. G. A. MEYER,) 
Frep J. Miter,§ 4880clates. 


Special Announcements. 

GB Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
ther wares to our readers can do so as fully as they 
choose in our advertising columns, but ovr editorial 
opinions are not for sale. 

“Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but asa guarantee of good faith. 

be We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet ahem 
to advance, or hobby to ride. 

Ger” We invite correspondence from practical ma 
chinists, engineers, inventors, draftsmen, and all those 
spectally interested in the occupations we represent, 
on subjects pertaining to machinery. 

Ge Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. Date on 
wrapper denotes week with which subscription expires. 


Subscription. 
$3.00 a year in advance, postage prepaid, in the 
United States, Canada, and Mexico. 
$4.00 a year to Other Countries, postage prepaid. 





Advertising. 
Transient, 35c. per line, each insertion. 
* Business Specials,” 50c. a line. 


The American News Company, 
Pubiishers’ Agents, New York. 
DEALERS SUPPLIED BY 


The Albany News Company, Albany, N. Y. 

The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, Brooklyn, N. Y. 
The Buffalo-News Co., Buffalo, N. Y. 

The Central News Company, Philadelphia, Pa 

The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit, Mich. 

The International News Company, New York, N.Y. 
The Minnesota News Company, St. Paul, Minn 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, N. Y 
The Newark News Company, Newark, N. J 

The New England News Company, Boston, Mass 
The New Orleans News Company, New Orleans, La. 
The New York News Company, New York, N. Y. 
The Northern News Company, Troy, New York. 
The Omaha News Company, Omaha, Neb. 

The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News Company, Providence, R. I, 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St. Louis News Company, St. Louis, Mo. 

The Toronto News Co., Toronto, Ontario, Canada. 
The Union News Cumpany, New York, N. Y. 

The Washington News Company, Washington, D. C 
The Western News Company, Chicago, Ill. 

The Williamsburgh News Co., Brooklyn, E. D..N. Y. 
The Wisconsin News Company, Milwaukee, Wis. 


The International News Company, 
BrEAM’s Bip@’s, Chancery Lane, Lonpon, E. ¢., 
Ena., or Stefanstrasse 18, Lerpzic, GERMANY, will 
receive subscriptions for the AMERICAN MACHINIST, 
at 16/6 per annum, English currency, or 17 marks 
per annum, German currency, postpaid. 

Subscriptions received in Paris, France, by E. 
TERQUEM, 31 Boulevard Hausmann, at 20 franes per 
annum, postpaid. 


Suoscri tions recelved tn Australia by W. Wittrams, 
7 and 21 Sink’s Buildings, Meibourne. 








NEW YORK, NOVEMBER 9, 1893. 








CONTENTS. 
PAGE, 
Molding an Engine Standard and Cylinder. By 
J. Horner RAE 
New Punching Press.... ar Pee Rea 
Notes from the Fair. By H.............. , 28. 
High-speed and Cam-cutting Attachments to 
Milling Machine . 
Steamship Lengthening 
Some Railway Facts and Figures : i 
Finding Change Gears for Odd Pitches of 


m— @ 09 


Screws. By W.H. Croker.........0:. 1, 
Arbor Press ....... Saas 5 
Letters from Practical Men: The Limitation 

of Engine Speed. By A. F. Kefflo Draw 

ing vs. Models. By E. Lawrenz ...‘* That 

New Packing hing.” By J. H. Dunbar 


Professor Reuleaux’s Position By H. H. 

Suplee ..The Chicago Exhibition. By 0. J. 

Bdwards....cee. Power Transmission. By W 

A. Sweet .. Milling Machine Feeds. By J 

A. MeGregor eee G cach aha . 5, 6, 7 
Tricks with Taps. By Frank Richards 7 
A New Drawing Table Raa aes 7 
The World’s Columbian Exposition. 8 
PPC PUUBIIOUIBD , gekccee cca decees sconessecs 8 
An Improvement Hoped For S 
CY ee ec cethssastedebasxdsnse oD 
Questions and Answers. ......... - 
Monthly Meetings of Engineers : : 9 
Development of the Watch Industry. By Am 

brose Webster ss ae ‘ e 9, 10, 11 
Genius and Training...... 11 
A Large Water-wheel . ......... os. 21 
Manutactures . ee ae aan ak can aera 12, 18 
Machinists’ Supplies and Iron..............eee8 13 


The World’s Columbian Exposition. 


The World’s Fair of 1893 has passed into 
history, and it must be very gratifying to 
every American to know that it has been 
successful both in character and financially, 
far beyond general expectations, even 
amongst its warmest friends. This success 
has been attained, too, in spite of what have 
at times seemed almost insurmountable ob- 
stacles, and it must be conceded that those 
upon whom the work of creating and man- 
aging the affair has devolved, deserve the 
greatest credit. 

As our readers know, we do not consider 
that the Fair has been faultless; probably 
no exhibition ever was or ever will be with- 
out its faults, but the success attained 
proves that its merits practically concealed 
its faults. 

It is too common to award credit for the 
success of the Fair solely to those directly 
connected with it. It should, however, be 
remembered that every inventor, mechanic 
or workman whose work was represented 
there contributed his share, and that the Ex- 
hibition was an exposition of the present at- 
tainment of the world’s workers—those who 
do something that is of some use to others. 


The educational influence of the Fair 
will doubtless be of the greatest value, for 
thousands have visited it who seldom leave 
home, and who give themselves little op- 
portunity for the cultivation of that broad- 
mindedness which can be attained only by 
the knowledge of what other people in other 
walks of life and in other lands are thinking 
and doing. Even the Midway Plaisance, 
popularly regarded as a place in which to 
merely have fun and spend money, was un- 
doubtedly of very great educational value 
to the multitudes who there came as near 
as they can ever hope to come to a foreign 
tour, and who were at the same time serious- 
minded enough to realize that the Plaisance 
was much more than a place of mere idle 
amusement. 

One of the most regrettable features of 
the case is the fact that the course pursued 
by the railroads prevented school teachers 
in any large numbers from attending. 
During the entire vacation term when 
teachers could have gone to Chicago, the 
rates for getting there were prohibitive for 
most teachers, the reductions going into 
effect only when the summer vacations 
were over and teachers had to resume their 
work, a work which consists too largely in 
teaching things from books and too little 
from actual experience, and from things 
seen and studied objectively by the teacher. 

The murder of Mayor Harrison, of Chi- 
cago, by a hare-brained crank just as the 
Exposition was closing, though it probably 
had little or no direct connection with the 
Fair, yet will always be closely associated 
with the history of the enterprise, especially 
as it served to change entirely the character 
of the closing scenes. 

; =: = 
Unfair Criticisms. 

We publish in another column a letter 
from Mr. H.'H. Suplee which makes plain 
the fact that in Germany, as_ elsewhere, 
those who propose to discuss or to criticise 
what another has said, are too apt to pay 
insuflicient attention to what has actually 
been said, and to base their criticism or 
discussion upon something not said, and 
plainly not intended to be said. This un- 
fairness and injustice is usually not inten- 
tional, but is the result of carelessness or 
lack of willingness to take sufficient pains 
to ascertain just what was actually said, 
and its exact meaning. Where a speaker 
or writer does not himself take care to ex- 
press just what he means to convey in un- 
mistakable language, he has no right to 
complain if he is misunderstood ; but where 
his words are plain and definite he has the 
right to expect that no added meanings will 
be given them, and that if criticised it shall 
be done upon the ground of what he has 
actually said, and no other. 

It seems to be especially the fate of those 
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who, actuated by motives of true patriotism 
and fairness, criticise some one thing done 
by their countrymen, to be charged with 
having committed high treason, and having 
declared that everything done by their 
countrymen is inferior to similar things 
done elsewhere. In Professor Reuleaux’s 
address he said a number of things in 
general terms that were highly compli- 
mentary to American engineers and me- 
chanics. Most of this was nothing more 
than is customary on such occasions; nothing 
more probably than Professor Reuleaux 
considered that courtesy demanded of him 
under the circumstances, expressing as he 
was his appreciation of what had been 
shown him and what had been done for his 
entertainment while here a guest of Ameri- 
canengineers. The one specific thing which 
he did say was that about the general use 
here and high excellence of American 
measuring instruments, and in this he said 
nothing but what there is abundant proof 
of by thousands of disinterested, or at least 
unprejudiced witnesses. 

About two years ago Professor Sweet 
wrote for our columns an article, the sole 
object of which was to call attention to the 
folly of our blinding ourselves to the me- 
chanical achievements of others, and, be- 
cause we had done much assuming that we 
had done all that was worth mentioning. 
Most of the criticisms brought out by this 
were evidently based upon the assumption 
that Professor Sweet had declared foreign 
mechanics and engineers to be superior to 
American mechanics and engineers, and that 
we had done nothing here not previously 
better done elsewhere; something which he 
did not say and which his recorded words 
cannot fairly be interpreted as saying. 

One writer took several pages of the /n- 
gineering Magazine to reply to Professor 
Sweet’s article, and instead of replying to 
it, simply set up a straw man, for which Pro- 
fessor Sweet was in no way responsible, and 
proceeded to demolish that; without so 
much as stating where Professor Sweet’s 
article could be found by such of his readers 
as might desire to find out what had really 
been said in it. 

Another case in point is found elsewhere 
in this issue, where it is seemingly assumed 
that we had said that the Chicago Fair was 
not going to be successful, or was not going 
to pay, whereas the quotation plainly shows 
that we intended to say, and all we did say 
was, that mere brag would not make it 
successful ; and neither did it. 

en 
An Improvement Hoped For. 


It is to be hoped now, that the silver re- 
peal bill is out of the way, that we shall 
have some further improvement in the busi- 
ness situation, Indeed there are already 
many indications that there is to be a 
gradual return of business to normal condi- 
tions. Scarcely any actual condition likely 
to be imposed by legislation is so bad as a 
condition of uncertainty—that condition of 
affairs in which men refuse to go ahead 
with commercial and industrial operations 
because all their most carefully made calcu- 
lations are liable to be upset by impending 
legislation. Any given line of legislation 
affecting business having once been de- 
termined upon by the people or their repre- 
sentatives, had better be enacted with the 
least possible delay, so that business may 
adjust itself to known conditions and go 
ahead. It is, however, probably true that 
no way of avoiding a somewhat unsettled 
condition of affairs while awaiting new 
legislation can be avoided, so long as such 
legislation is the result of a gradual growth 
of public sentiment, the result largely of 
free discussion, which, in itself, tends to 
unsettle things. We seem thus to be be- 
tween two evils: if we discuss and propose 
changes we unsettle values and suspend 
business operations; while if we run along 
in the same channels with no discussion, 
and without thought of possible improve- 
ment we are in a rut, and evils grow up 
that are all the harder to cure when the time 
arrives that imperatively demands a cure. 
One thing seems reasonably certain, and 
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that is, that in proportion as we can eliinj 
nate the credit element in business opera 
tions, our ability to stand the storms 
adversity without serious harm will be in. 
creased. It is not the smallest concerns 
that are now having the hardest times, ‘ut 
those who are in debt, or who by the system 
of credits are entangled with others as 
debtors and creditors. 


=A 
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Literary Notes. 


COMPOUND LOCOMOTIVES. By Arthur Tan: att 
Woods, M. M. E (Cornell University.) Late as 
sistant engineer United States Navy. Profe sor 
of Mechanical Engineering, University or Il] 8, 
and Professor of Dynamic Engineering, W 
ington University, ete. Second Edition, rev seq 
and enlarged by David Leonard Barnes, A. \, 
C. E, Member of the American Society of ( 
Engineers; Member of the American Societ 
Mechanical Engineers, etc. 

This second edition of ‘‘Compound Lo«o- 
motives,” revised and enlarged by D. L. 
Barnes, will undoubtedly increase the popu- 
larity of the original excellent work by the 
late A. T. Woods. In this book descriptions 
are given of the various types of compound 
locomotives which have been in actual 
service up to date, including all the im. 
portant developments since the first edition 
was published. It contains more valuable 
information relating to the construction and 
practical value of compound locomotives 
that have been built and put into service 
than any other work treating on this siib- 
ject. Extended theoretical discussions have 
been avoided because of the small practical 
value of such analysis with the limited data 
from actual service available at this time 

The first ten chapters have been prepared 
with special reference to students, and treat 
on the elementary indicator cards, clear 
ance, compression, and construction of the 
expansion curve, mean effective pressure, 
differences between elementary and actual 
indicator cards, effect of changing the point 
of cut-off, pressure in the receiver, com- 
bined indicator cards and weight of steam 
used per stroke, total expansion, ratio of 
cylinders, receiver capacity, reheating, se- 
quence of cranks, maximum starting power 
of locomotives, and condensation in cylin- 
ders. Chapters 11 to 20 inclusive refer more 
particularly to the different types of com- 
pound locomotives, and are arranged for 
designers. They treat on the valve gear 
adjustments, main valves, steam passages, 
action of the exhaust, effect of heavy re- 
ciprocating parts, and descriptions of vatri- 
ous types of compound locomotives. Chap- 
ters 21 to 23 inclusive are intended to 
place before the reader an unprejudiced 
comparison of the different types, and to 
indicate why double expansion is expected 
to be more economical than single expan- 
sion for locomotives. The book is published 
by the Railway Age and Northwestern Ruil- 
roader, Chicago, Ill. Price, $3. 


ES TONS ani) 
DE ANSWERS. 


Questions of general interest relating to subjects (lis 
cussed in our columns will receive attention in ! 
department. The writer's name and address should 
always accompany the question. Neither correct init ils 
nor location will be published when there is a reque 
that effect. If questions are enclosed with a business 
communication, they should be written on a separute 
sheet. 











(544) H. G. §., Fitchburg, Mass., asks: 
W hat should be the width of the space for a 
steam jacket around a cylinder 20 inches ia 
diameter? A.—About 4 inch. 


(545) J. K. M., Boston, Mass., writes: 
Please explain the symbols given to indic:te 
the size of screws, such as4—32, 6—32, 4— 10, 
etc. A.—The first number in each set indi 
cates the gauge number, and the second 
number indicates the number of threads per 
inch. 


(546) A. M.S., Bridgeton, N. J., writes 
Please inform me of a good way to preserve 
separately the more important artic’es 
which have appeared from time to time in 
your journal, I have some of the yea ly 
issues bound, but they are cumbersome, and 
the articles when wanted are difficult 
find. A.—In our issues of Feb. 18 aod 
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(547) G. B. P., Prenton, Mich., writes: 
Please inform me where I can obtain a copy 
of a paper by W. H. Bryan, of St. Louis. 
treating on the Mississippi river stern-wheel 
steamboats; or where I can get drawings or 
sketches showing details of the engines and 
their valve gear for these steamboats. A.— 
Write to Wm. H. Bryan, mechanical and 
electrical engineer, Turner Building, 304 
North Eighth street, St. Louis, Mo. 


(548) G. A. F., Syracuse, N. Y., writes: 
Please inform me how I can demagnetize a 
fine caliper, which has been charged to such 
an extent, by using it around a dynamo, 
that it is useless to me now; I wish to save 
it. A.—The caliper can be demagnetized 
to a considerable extent by attaching it toa 
string, and causing it to revolve very rapid- 
ly, and in the meantime gradually bringing 
it to, and withdrawing it from the poles of 
a powerful dynamo. But probably the 
best way will be to take it to a person that 
demagnetizes watches. Steel may also be 
demagnetized by heating it to a redness, but 
this course will not be desirable in your case. 


(549) W. D. G., Youngstown, Ohio, asks: 
Is there a book treating on moments of in- 
ertia, modulus of elasticity and radius of 
gyration? I want a book that explains 
what these terms mean and how they are 
computed. A.—You will find the informa- 
tion you seek in ‘‘ Mechanics of Materials,” 
by I. P. Church, published by John W iley 
& Sons, 538 East Tenth street, New York. 
Q. I noticed in your issue of October 5th 
you give in answer to Question 493 the thick- 
ness of a hydraulic cylinder, which I cannot 
compute by a formula you gave some time 
ago. A.—You will find the formula given 
and the example worked out in answer to 
Question 543 in our issue of November 2d. 


(550) S. B., Brooklyn, N. Y., writes: 
Please state whether the following dimen- 
sions of an engine I am building are about 
correct: Cylinder, 24x3} inches; steam 
ports, ,*,x14 inches; steam pipe, 4 inch diam- 
eter; exhaust pipe, % inch diameter ; two 
fly-wheels, 9 inches diameter, 2 inches face ; 
rim, & inch thick; each weighs about 15 
pounds. Shaft, 1 inch diameter; crank- 
pin, 3x% inch; wrist-pin, 8x? inch; main 
bearings, 18x93 inches; length of connect- 
ing rod, 12 inches. The engine is a center 
crank engine. A.—We should prefer the 
diameter of the crank-shaft to be not less 
than 14 inches. Fora center crank, the diam- 
eter of the crank-pin should be equal to 
that of the shaft. The fly-wheels should be 
about 12 inches in diameter, and each should 
weigh about 35 pounds. Otherwise your 
dimensions are correct. 2. How fast should 
the engine be run? A.—About 400 revolu- 
tions per minute. 38. What is the latest 
cut off the engine should have? A.—A cut- 
off at 3 to 4 of the stroke will answer your 
purpose. 4. How much lead should the 
engine have? A —About , inch. 


(551) W. L., Dayton, Ohio, writes: Dur- 
ing the sessions of a mechanical drawing 
class I have had a dispute with the in- 
structor in regard to shade lines on cylin- 
drical and spherical surfaces. I contend 
that both lines A and A’ in the accompany- 
ing sketch should be light lines, and that a 
circle representing a sphere should be a 
light line around its entire circumference. 
The instructor says that the line A’ should 








»~ 


be a shade line. Please state who is right? 
A.—Although it is a common practice to 
make the line A’ a shade line, it cannot be 
said that this is correct. Shade lines should 
always represent those edges and elements 
of a body which cast shadows, and since 
the element of the cylinder represented by 
the line A’ in the sketch does not cast a 
shadow with the rays of light falling upon 
it, as they are assumed to do in mechanical 
drawing, the line A’ should not be a shade 
line. The circle representing a sphere 
should be a light line. 2. Should a cylin- 
der be shaded darkest along the line A’, or 
should the darkest shade be a slight dis- 
tance from A? A.—The darkest shade 
should be kept a slight distance from A’. 


(552) J. C. A., Oakland, Cal., writes: I 
seus heard it stated by machinists, but who 
gave no reason for the statement, that with 
a given power, more work will be per- 
formed, such as raising water, with a 6-inch 
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eccentric, than with a 6-inch crank. Is this 
statement correct? A.—No. We, of course, 
presume that by the term, ‘‘6 inch eccen- 
tric,’ you mean an eccentric whose throw 
is equal to twice 6inches. The action of an 
eccentric is precisely the same as that of a 
crank; in fact an eccentrice is nothing 
more or less than a crank with a crank- 
pin whose diameter is larger than the length 
of the crank, and therefore no more useful 
work can be obtained by the use of an 
eccentric, than by an ordinary crank; in 
fact, the useful work will be less by the 
use of the former, as more work is consumed 
in overcoming the resistance of friction of 
the eccentric. An eccentric is seldom used 
in any case where general design and 
space will permit the use of acrank. 2. I 
want to build a small model of a gas engine 
of about 4 horse-power. Can it be built? 
Engineers have told me that in so small an 
engine the gases cannot be compressed 
sufficiently for combustion. A.—An en- 
gine of the above size can be built. 


(553) H. G., ——, writes: Please inform 
me through your columns the cost of fur- 
nishing a class of 15 students in mechanical 
drawing with tools, ete. I am about to 
seek pupils in the evenings, and would like 
to know the size of tables, and whatever I 
may need fora class of beginners. If you 
have given this information in the past, 
please state in what issue I may find it. 
A.—The size of drawing board we would 
recommend for beginners is 28 inches long 
and 21 inches wide. There are different 
ways of making a drawing board as described 
in our issue of November 20, 1886, in this 
article we also point out the best kind of 
board to use. In the same issue the size of 
T-square is given. Each student will need 
the following tools: One set-square with 
angles of 30, 60 and 90 degrees, its longest 
side should be about 13 inches long; one 
set-square with angles of 45 and 90 degrees 
its sides, which are perpendicular to each 
other, should be about 8 inches long. One 
4-inch compass with needle point, movable 
leg, pen and pencil, and a plain pair of 
dividers, as illustrated in our issue of 
December 4, 1886; one drawing pen, illus- 
trated in our issue of November 27, 1886 ; 
a triangular scale 1 foot long; a spring bow 
pen, pencil and dividers, a protractor, and 
curves, as illustrated in our issue of Febru- 
ary 19, 1887; a H H H H pencil, thumb 
tacks and rubber. The paper you can buy 
in rolls. We do not deal in drawing mate- 
rials, and therefore cannot quote the lowest 
prices, but these you can get from any first- 
class dealer in drawing materials. See our 
advertising columns. 


(554) J. M., , Michigan, writes: We 
have a boiler toset up which is to be used 
for steam heating purposes in connection 
with the low-pressure gravity system. The 
boiler is 12 feetlong over ail and 40 inches 
in diameter. The tire-box is 52 inches long. 
The type of the boiler is what we calla 
common fire-box boiler. We shall builda 
brick wall all around it. Now what we 
wish to know is whether there is any ad- 
vantage in returning the heated gases to the 
under-side of boiler up to the fire-box and 
then allow them to escape? We have ex- 
amined several plants and find a clear space 
left under the boiler so that the gases can 
return to the side of fire-box, where they are 
allowed to escape through aniron pipe. We 
do not like this way of setting as the soot 
collects in this space and is liable to be set 
on fire‘two or three times a season. The 
fire department here has been called out two 
or three times to a plant of this kind, which 
has been in operation one season only. If 
you think the boiler would be as economical 
in fuel without returning the gases to the 
under-side of boiler we would rather have it 
so. Of course we know the soot could be 
cleaned out, but all these plants are run 
without an engineer and have to take care 
of themselves; it does not seem as though it 
was anybody’s business to look after any- 
thing but the fire. If you could let us 
know the proper way of setting up such a 
boiler we shall be pleased to hear from you. 
We should mention that wood will be used 
for fuel. A.—The return of the hot gases 
to the under-side of the boiler will tend to 
produce economy in fuel. The collection 
of soot inthis space should not be an ob- 
jection, as there will be no difliculty in pro- 
viding suitable openings in the walls for 
cleaning and examination of the boiler. If 
there is no return flue, the soot will collect 
in other places, which may be far more in- 
jurious than the collection of soot in the re- 
turn flue. It seems to us that an owner of 
any kind of boiler for the sake of his own 
interest should insist on a proper care of the 
boiler; neglecting this, and allowing the 
boiler to take care of itself, may, in many 
cases, amount to criminal negligence. We 
prefer the return flue boiler provided with 
all the facilities required for cleaning and 
examination. 


(555) A. J., Pittsburgh, Pa., writes: Kindly 
inform me how large the diameter should be 
of a castiron beam supported at one end 
and loaded with 15 tons at a distance of 12 
feet from the support? Please give rule for 
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finding this diameter? The form of the 
beam is to be afrustum of a cone. A.— 
The large diameter at the support is com- 
puted from the following formula: 

a = 10.185 x l x We (1) 
in which d denotes the diameter at the sup- 
port in inches; 7 the length of the beam in 
inches; and Wthe load in tons. Substitu- 
ting for the symbols their values, we have 

qi — 10.185 X 144 x 15 _ 7,333: 


the cube root of this result is 19 48, say 193 
inches for the diameter at the end of sup- 
port. The diameter at the small end of the 
beam should be 3 of the large diameter, or 
194 & % = 13inches. This does not include 
the weight of the beam. To include this 
divide the distance from the support to the 
center of gravity of the beam by the length 
of the beam; this will give a fraction; mul- 
tiply this fraction by the weight of the 
beam of the dimensions as found above, and 
add about 2 per cent.; add this whole sum 
to the load v and then find new dimensions 
for this beam by formula 1. This formula 
has been obtained from the fundamental 


formula WV = , in which M denotes the 


5 
bending moment; S the unit stress on the 
fiber most remote from the neutral axis; ¢ 
the distance to this fiber from the neutral 
axis, and J the moment of inertia. For a 
; en 
circle of the diameter d, 7 = = d*, and 
d 
c = 4d, hence 
v— S < 3.1416 d* 

4d xX 64 
Sx 3.1416 x d 

32 
For a beam supported at one end and load- 
ed at the other, VY = Wx /. Hence we 
have 


, which 


reduces to ° 


Wats SX 3.1416 x d 
32 
By taking a value of 6.000 pounds, or 
three tons per square inch for S, formula 
(1) is easily obtained from the last equation. 
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Grant’s Gears, Lex’n, Mass., & Phila., 
Forming Lathes Mer. Mach. Tool Co., 
6-Spindle Turret Drills. A.O Quint, Hartford, Ct. 
Milling Machs. Kempsmith M. T. Co., Mill.,Wis. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Seiden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 
Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 


Pa. See p. 12 
Meriden, Ct. 


Air Compressors for every possible duty. Clayton 
Air Compressor Works, 43 Dey Street, N. Y. 

Steam Pressure Regulators, Reducing Valves, 
Safety Checks. Foster Engineer’g Co., Newark, N. J 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuam apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs, Back-Pressure 
Valves. T. Kieley, 11 W.13th St., N.Y. Send for des’n. 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Toliand, Conn. 

‘**Pumping Machinery.’’ New book, 450 pp, 8vo, 
270 Eng. Prospectus tree. W. M. Barr, 3223 Powel- 
ton Avenue, Philadelphia, Pa. 

** Binders’? for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,”’ as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
**New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co,, 203 Broadway, New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 

me 


A refreshingly egotistical and bombastic 
English engineer writes to The Practical 
Engineer an account of his journey from 
Chicago to Detroit, which seems to have 
been ‘‘a chapter of accidents,” and he in- 
cidentally mentions that he gained admit- 
tance to the Ferris Wheel at Chicago by 
presenting ‘‘ my card (specially printed with 
gold edges, etc., for American use).” If he 
did this he, of course, made an exhibition of 
himself, and was quietly laughed at wher- 
ever his ‘‘specially printed” gold-edged cards 
were presented. But one of the most amus- 
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ing features of our British critics is their 
delightful unconsciousness of the exhibition 
of bad taste, which they themselves make, 
while expressing their disgust with what 
they see here. It is morally certain that 
this Englishman’s own cards were the only 
ones he saw while here that had gold edges, 
but that circumstance taught him nothing, 
and did not even deter him from rushing into 
print to reveal his own unsophistication. 

0 
Monthly Meetings of Engineers, 





In accordance with an invitation issued 
by M. N. Forney, some fifteen members of 
the American Society of Mechanical Engi- 
neers met at the society’s house, 12 West 
Thirty-first street, New York, Wednesday 
evening, November 2d, and effected a pre- 
liminary organization for the purpose of 
holding meetings for the informal discus- 
sion of professional subjects. 

On motion of J. F. Holloway, Mr. Forney 
was made chairman, and Gus. C. Henning, 
secretary. 

After reading letters written by various 
members in response to the proposition to 
hold such meetings, a resolution proposed 
by Wm. F. Durfee, and amended by Prof. 
F. R. Hutton, was adopted as follows: 

Resolution.—It is moved that it is the 
sense of this meeting, that it would be de- 
sirable and profitable that an opportunity 
be given for members of the American 
Society of Mechanical Engineers to meet at 
convenient times during the coming winter 
for the discussion of subjects pertaining to 
mechanical engineering. 

It is further moved that a committee of 
five be appointed to arrange for such a 
series of monthly meetings during the com- 
ing winter and following spring, that it be 
authorized to select and appoint a chairman 

preside, to fix the dates for holding, and 
issue calls for such meetings, select sub- 
jects for consideration, and speakers to 
present and discuss them, arrange the order 
of proceedings and make all necessary rules 
for the conduct of such meetings, solicit 
subscriptions to defray the necessary ex- 
penses, audit and pay all bills for such 
expenses and fill all vacancies which may 
occur during the period named. 

There were present, Commodore Charles 
H. Loring, J. F. Holloway, C. W. Hunt, 
William H{. Odell, George L. Fowler, Will- 
iam Kent, James McBride, W. 8S. Doran, 
Cc. H. Platt, F. H. Stillman, William F. 
Durfee, A. E. Mitchell, Gus. C. Henning, 
Prof. F. R. Hutton. 

As soon as the committe is formed and a 
subject chosen for the first meeting notices 
will be sent out. It is understood re! any 
engineer, whether a member of the A.S. M. 
E. or not, will be welcome at these meet- 
ings. 

— 
Watch Industry.* 


Development of the 


By AMBROSE WEBSTER, 

Before taking up the subject of the 
American watch industry, let us consider 
for a moment the condition of the foreign 
industry up to 1850, that being the date at 
which Mr. Dennison may be said to have 
given this industry a start on the road to 
prosperity. 

The first pocket timekeepers were made 
in Germany. The oldest I have seen was 
in the British Museum in London, being an 
alarm watch. The date of its construction 
is said to be previous to 1520. This watch 
is a very crude affair as were all made before 
1750. One writer has observed ‘‘ that if 
they were wound twice a day and the hand 
set every hour they would keep pretty fair 
time.” I use the word ‘‘hand” in the 
singular, because these watches, like many 
of the tower clocks now in the country 
towns and villages of Switzerland and 
France, have only one hand, viz., the hour 
hand. 

I have brought for your examination two 
of the earlier English-made watches; the 
larger one was made in 1690 by W. Wind- 
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mill, of London. This watch was made for 
a pasha in Northern Africa, and has upon 
its case emblems significant of his posses- 
sions, there being three devices, indicating 
three different sections of the country over 
which he wasruler. It was formerly studded 
This watch was bought dur- 
ing political troublesin Cuba, froma refugee 
who removed the jewels as he needed funds. 
One night he came into the store of an 
American watchmaker and offered to sell 
him the watch, and after some hasty dicker- 
ing, it was bought at a very low price. He 
said, ‘‘I must leave the island this night. 
I am liable to arrest.” I purchased it a few 
yearsagoas acuriosity. The smaller watch, 
also of English make, was made by William 
Addis, date of manufacture unknown, but 
probably about 1700. 

The American Waltham Watch Company 
has a watch made in 1620, before hair 
springs were invented, or chains made. 
The watch is driven by a main spring ina 
barrel, using for a fusee chain a cat gut. 

Watchmaking in its earlier stages was 
developed from a very small beginning. 
Some ingenious man with a very small 
amount of tools, managed to get together a 
watch, which he sprung, adjusted and 
regulated so nicely that it gave him a 
reputation. He was asked to repeat it, and 
he called in the assistance of other watch- 
makers to help in this work. Other orders 
following, he became a watch manufacturer, 
but his shop was made up of watchmakers. 

The first steps of the American industry 
were very similar, but time will not allow 
allusion to all attempts that have been made, 
the most notable one being that of Mr. 
Goddard, of Shrewsbury, Worcester County, 
who in 1790 made a few watches. In this 
work he was assisted by some British 
soldiers, watchmakers, who were sent over 
during the war of the revolution, and with 
their assistance he is said to have made 
about 600 watches. One of these watches, 
No. 277, lies upon the table. 

Mr. William H. Keith, the second presi- 
dent of the American Watch Company, was 
one of his apprentices, and he informed me 
that the hands, dials, main springs, hair 
springs, escapements, chains and pinions 
were all imported, consequently Mr. God- 
dard did not take high rank as an American 
manufacturer. 

The first attempt to manufacture watches 
in this country was made by Pitkin Bros., 
who in 1835 commenced the manufacture in 
a small building in East Hartford, Conn. 
They afterwards removed to New York, 
and finally were obliged to close up business, 
the panic of 1837 being the principal cause 
of this result. It is said that they made 
about 400 watches. I am the fortunate 
possessor of No. 60 of the Pitkin watch, 
which also lies upon the table for examina- 
tion. Mr. N. P. Stratton, formerly foreman 
at the American Watch Company, and after- 
wards superintendent of the Nashua Watch 
Company, was one of Pitkin Bros.’ appren- 
tices. 

The next attempt to manufacture was 
made by Mr. A. L. Dennison, to whom is 
conceded the proud title of ‘father of the 
watch industry of America.” Mr. Dennison 
was born in Maine, learning the watch re- 
pairer's trade in Brunswick, afterwards 
working in New York and Boston asa re- 
pairer. He early conceived the idea of 
manufacturing watches upon what is termed 
the American principle of interchangeable 
parts. And as early as 1845 he commenced 
the study of this problem. Being an en- 
thusiast, and having a persistent and de- 
termined character, he devoted all his spare 
time to the consideration of details of the 
manufacture, making notes of his conclu- 
sions, and his prolific brain seemed to have 
wrought out all the details of systematic 
factory management. He had pronounced 
ideas upon the marketing of the goods and 
the demands of the American market, and 
so thoroughly had he covered these subjects 
that several years after he had severed his 
connection with the American Watch Com- 
pany, in discussing some projects for the 
future development of the business, I re- 
marked to Mr. Robbins that Mr. Dennison 
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had once proposed a similar plan to the one 
under consideration, and he replied that 
‘‘there was scarcely anything that could be 
thought of in the line of watch manufact- 
ure that Mr. Dennison had not at some 
time proposed.” 

In 1847 or 1848 Mr. Dennison met Mr. 
Howard, of the firm of Howard & Davis, 
manufacturers of hand and fire engines, 
post-office scales, church clocks, etc., and 
interested him in the subject of watch manu- 
facture, succeeding in diverting his mind 
from engaging in the manufacture of loco- 
motives and to engage in that of making 
watches, and they commenced business in a 
room adjoining the clock factory in Rox- 
bury, Mass. They soon afterward erected 
the building on Hampden street, which now 
bears the sign ‘“‘The First Watch Factory in 
America,” which, however, is an error, as 
Pitkin’s factory, of East Hartford, was the 
first. 

Among the early employes were two 
brothers, O. B. and D. S. Marsh (the latter 
now a resident of Waltham), James Baker, 
James T. Shepard and B. A. Buckley, who 
are still in the employ of the American 
Watch Company. The first machinist reg- 
ularly employed in the watch industry was 
Charles 8. Mosely, a very ingenious me- 
chanic, and to his inventive genius, coupled 
with that of Mr. Dennison and Mr. Howard, 
the watch industry is indebted for many de- 
vices which laid the foundation for the suc- 
cess of the business. 

I cannot attempt in this essay to give due 
and just credit to all who have been inter- 
ested in the mechanical development of the 
business, but I think no one will disagree 
with me in saying that these three names, 
being the earliest, are entitled to stand at 
the head. 

They first attempted to make an eight-day 
watch. Mr. D. 8S. Marsh, who made the 
model, has still one of the first in his posses- 
sion, and has kindly loaned it for your ex- 
amination. 

After many mechanical and financial fail- 
ures the business increased to a size when 
it was deemed necessary to make a change 
from Roxbury to some place free from the 
dust and attractions of the city, and Mr. 
Dennison, seeking for such a place, through 
his affiliation with the members of the New 
Church at Piety Corner, came to Waltham, 
and hearing of Stony Brook, and attracted 
by the romantic surroundings below the so- 
called Sibley machine shop, which strongly 
reminded him of the Swiss factories, he 
opened negotiations for the purchase of a 
site. Not being successful he started on his 
return to Boston, and made a neighborly 
call on his old friend, 8. P. Emerson, then 
in charge of the machine shop of the Boston 
Manufacturing Company. He stated his 
errand and his disappointment at not secur- 
ing a site, and Mr. Emerson suggested that 
the Bemis farm across the river had been 
sold, and it might prove a good location. 
He escorted Mr. Dennison across the dam, 
and they finally fixed upon the present loca 
tion of the American Watch Company as a 
proper site, and negotiations were com- 
menced which finally resulted in the forma- 
tion of the Waltham Improvement Company, 
and the erection of the first watch factory 
here, which is shown by the picture that 
hangs there upon the wall. The building 
was termed the ‘‘mud factory,” it having 
been made of concrete masonry filled in be- 
tween planks set in proper position, and 
building up the walls in successive stages. 

Owing to insufficient capital, the business 
was not developed mechanically, and conse- 
quently was not financially successful, and 
in April, 1857, it was sold at auction, Mr. 
Robbins, treasurer of the present company, 
furnishing the capital, bidding it off in the 
joint interest of himself, and Messrs. Tracy 
and Baker of Philadelphia. The price paid 
was $56,500, but this did not purchase the 
entire plant. Some of the tools and ma- 
terial, it is claimed, belonged to other par- 
ties, and was removed to Roxbury, forming 
the nucleus of the present E. Howard Watch 
Company. 

The first appearance of Mr. Robbins upon 
the stage brings to mind an interesting fact, 
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viz., that on Mr. Dennison’s first visit to 
England, for the purpose of opening up 
avenues for the purchase of material, and 
studying the system of gilding and other 
operations of the English watch manu fact- 
urers, he says that as the vessel drew up to 
the wharf in Liverpool, he saw Mr. Robbins 
awaiting the landing of the passengers. 
Being acquainted with Mr. Robbins, and 
not desiring to have the object of bis visit 
known, he avoided him, waiting upon the 
vessel until Mr. Robbins had departed. He 
little thought at that time what the future 
was to bring forth for both himself and Mr. 
Robbins. 

After the auction sale the business was 
started under the name of Tracy, Baker & 
Co., but a difficulty arose between the mem- 
bers of the firm that soon terminated the 
engagement. The difficulty was in dividing 
between Messrs. Tracy, Baker and Robbins, 
the proportion of their interest in the plant. 

The Waltham Improvement Company was 
organized in 1854, with a capital of $100,000 
divided into shares of $1,000 each. Stock 
was rapidly taken by 60 persons, the Boston 
Watch Company taking $30,000 worth of 
stock. When the act of incorporation was 
being considered by the house, a wag wrote 
upon a copy of it: 


**A Waltham patent lever watch, which, ’ere it goes, 
Besides the hands, must bave the ‘ayes and noes,’” 


In October of 1857 the financial panic 
was so severe that the company was obliged 
to resort to a reduction of time and wages, 
the business struggled along through a few 
succeeding years, in fact, up to 1861 it could 
not be said to be successful. In 1858 they 
joined with the Waltham Improvement 

Yompany, forming the American Watch 
Company. 

The late unpleasantness, as we term the 
war of the rebellion, proved of great advan- 
tage to the watch industry, in fact I firmly 
believe that it was the principal cause of the 
rapid development which we have known 
since that time. This development is well 
known to most of our citizens. The great 
financial success and the great mechanical 
successes have been due to the intelligence 
and business management of Mr. Robbins, 
and the mechanical genius of the employes, 
and I only wish time would allow me to al- 
lude to them in detail. 

The success of the Waltham factory has 
stimulated imitators and copyists. Most of 
the projects have been started by men who 
believed they were competent to start and 
run a watch factory, or by men who thought 
they had a watch of superior design, and 
oftentimes started in the west by a desire 
“to boom our town.” 

I can but barely allude to some of the at- 
tempts to start watch factories by parties se- 
ceding from the American Watch Company, 
or by men who were either directly or indi- 
rectly connected with the Waltham factory. 

The first was the return of E. Howard to 
Roxbury. This company is still in existence, 
and making about twenty-five watches per 
day. They have never attempted to make 
anything but the high grade of watches, and 
have probably invested in this work a capi- 
tal of $200,000. 


The Nashua Watch Company started in 
the fall of 1859. The prime movers in this 
company were N. P. Stratton, Charles S. 
Mosely and D. B. Bingham. This factory 
drew from Waltham several men who after- 
wards became quite prominent, viz., Charles 
V. Woerd, James B. Gooding and James H. 
Gerry. This company spent about $53,000, 
when they were bought out by the Ameri- 
can Watch Company and moved to Waltham. 

In the fall of 1860, Mr. Dennison left the 
American Watch Company and soon organ- 
ized the Tremont Watch Company, inter- 
esting Mr. Bigelow, of the firm of Bigelow 
& Kennard Brothers. This company was 
organized with a capital of $200,000. They 
first started ina shop in Boston, and soon 
removed to Melrose, Mass. Mr. Dennison 


went to Switzerland and organized a de-, 


partment there for the manufacture of 
wheels and pinions, while the plates, etc., 
were made and the setting up done in Mel- 
rose. This factory was closed in 1868 and 
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the machinery was taken to England and 
formed the nucleus of the English Watch 
Company, of Birmingham, but it never 
proved a success. 

In 1863 there was an attempt made in 
Newark to manufacture watches, in which 
the firm of Fellows & Schell, of New York 
City, were the financial backers. This 
company spent about $200,000, when it 
moved to Chicago, taking the name of the 
Connell Watch Company. It was finally 
moved to San Francisco, where an attempt 
was made to organize a company, but the 
sudden death of Mr. Ralston put an end to 
the project,and the machinery was returned 
East and finally disappeared. 

In 1863, the firm of Giles, Wales & Com 
pany, of New York, organized the United 
States Watch Company, of New Jersey, 
which was located at Marion, a suburb of 
Jersey City. The superintendent of this 
factory was James H. Gerry, who took 
with him some of the Waltham operatives, 
among whom was H. J. Cain, subsequently 
superintendent of the Hampden Watch 
Company. Mr. William B. Learned, who 
succeeded Mr. Gerry as superintendent, was 
from Waltham. In 1872 this concern finally 
suspended operations, and its machinery 
was sold to different parties. 

In 1864, the project of starting a watch 
factory in the West was broached by J. C. 
Adams and N. P. Stratton, the latter then 
connected with the Waltham factory. It 
finally culminated in the organization of a 
factory which is now located at Elgin, Ill. 
This company also took its leading men 
from Waltham, viz., Charles S. Mosely, 
George Hunter, P. S. Bartlett, J. K. Bige- 
low, Otis Hoyt and several others. Charles 
S. Mosely was superintendent until 1876, 
when he resigned, and George Hunter, the 
present efficient superintendent, succeeded 
him. Since he assumed the management, 
this factory has made rapid growth, and is 
now turning out as many watch movements 
as our own Waltham factory. A large view 
of this factory is before you. 

In 1864, a watch factory was projected in 
Providence, which was finally moved to 
Springfield, and after several failures be- 
came the Hampden Watch Company, which 
has recently been moved from Springfield 
to Canton, O. The capital of this company 
is $400,000, and they are able to produce 
300 watches per day. 

Mr. Mozart, who started the factory in 
Providence, made another attempt at Ann 
Arbor, Mich., which proved a failure. 

The Freeport Watch Company was formed 
in Freeport, Ill. After the factory was 
completed and the machinery partially set 
up, it was destroyed by fire, and no at- 
tempt was ever made to rebuild. 

The Springfield, Ill., watch factory was 
started in 1869, organized by J. C. Adams, 
and his leading mechanics were J. K. Bige- 
low, superintendent, Otis Hoyt, C. E. 
Mason, John Nickerson and Daniel Currier, 
all graduates of the Waltham and subse- 
quently of the Elgin factory. This factory 
has gone on with variable success, and is 
running at the present time, producing 
about 400 watches per day. 

In 1871 a factory was started at Rock 
Island, Ill. This proved a failure. 

J. C. Adams again appears in 1874, organ- 
izing a watch factory in Lancaster, Pa. 
This institution has never been successful, 
and is now about to be sold at auction, the 
machinery having been idle for the past two 
years. 

In 1874 a watch factory was organized in 
Rockford, Ill., and is still running, produc- 
ing a very fair grade of watch, in a limited 
quantity, probably about fifty per day. 

In 1875 an attempt was made to organize 
a watch factory in Fitchburg, Mass., and 
some machinery was built, but no watches 
were ever produced. In 1876 a small pri- 
vate enterprise for making watches was 
started in Columbus, O., which has finally 
developed into the Columbus Watch Com- 
pany, which has been successful financially, 
and is still running, producing a good qual- 
ity of work. 

The watch factory next in order was or- 
ganized in 1877 for the purpose of building 
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a toy watch. Of all the various watch fac- 
tories that have been started either in this 
country or abroad, I believe it is true that 
only one has been started upon sound busi- 
ness principles, viz., the Waterbury Watch 
Company. This company had a definite ar- 
ticle to manufacture, and it was to make but 
that one. There was money enough to equip 
, plant in the best possible manner, and the 
‘ourage to put it in as required. The best 
talent that could be secured was employed 
both in planning the arrangement of the 
factory, its architectural features, and in the 
iesigning of its machinery and organization 
if the system of manufacture, and I take 
pleasure in saying that one of our Waltham 
irchitects has added to his reputation by 
designing what is conceded by all to be the 
finest watch factory building in the world. 
J allude to our friend, Mr. H. W. Hartwell. 
A view of this factory is hanging upon the 
wall. 

In 1880 the Fredonia Watch Company, 
of Fredonia, N. Y., was organized, which 
has since moved to Peoria, Ill. This fac- 
tory is now running and producing a small 
quantity of watches. 

In 1883 a watch factory was started in 
Cheshire, Conn., the intention being to 
make a very cheap watch, but it was not 
successful financially, and the factory is now 
closed. 

In 1883 the New Haven Watch Company 
was organized in New Haven, Conn., which 
has since moved to Trenton, N. J., and is 
now known as the Trenton Watch Company, 
The factory was closed for a while, but is 
again running, with a new model, and the 
managers express a hope of building up a 
large business. 

In 1883 the Manhattan Watch Company 
was organized to make low-priced watches 
only. It has been running very fitfully, as 
trade has been irregular, and I know very 
little of its history. No prominent Wal- 
tham men have been connected with it. 

In 1883 the Seth Thomas Clock Company 
decided to manufacture watches, and pur- 
chased tools and machinery for that pur- 
pose, and engaged some very skillful men, 
and arenow making a moderate quantity of 
medium-priced watches. 

The Aurora Watch Company, of Aurora, 
Ill., was organized in 1883, and is now mak- 
ing about 75 watches per day. 

In 1884 the United States Watch Company 
was organized in Waltham. Its history is 
too well-known to you for me todo any 
more than enumerate it among the list. 

The New York Standard Watch Company 
was organized in 1885, to manufacture what 
is called the screw escapement, which was 
soon changed to the regular lever escape- 
ment. The company is now making about 
200 watches per day. 

In 1887 one of the most ridiculous at- 
tempts at watch-making was made at Wi- 
chita, Kan., where a fine stone building was 
erected on the prairie several miles from the 
city. No machinery was ever put into it, 
and it stands as a monument to the folly of 
its projectors. Twenty-five thousand dollars 
were spent on the building. 

There have been in the United States 36 
attempts at watch manufacturing. Nineteen 
have died, although some have been resur- 
rected, and there are now 17 factories capa- 
ble of turning out 7,500 watch movements 
per day, employing a capital of $10,000,000. 
These factories employ 12,000 operatives, 
of whom 5,000 are females, who receive an 
average pay of $1.50 per day, while the 
7,000 men receive an average of $3 per day, 
the daily pay-roll being $28,500. These 
12,000 operatives are supporting at least 
40,000 people. 

It is almost impossible to get very definite 
facts relative to the condition of the business 
of watch case making in 1850, but it seems 
to have been started in Philadelphia. Mr. 
T. B. Hagstoz, formerly of the Keystone 
\Yatch-Case Company, who succeeded the 
firm of Tracy, Baker & Co., as case manu- 
facturer, had intimate relations with Mr. 
‘Tracy, and from him I learn that in 1850 
there were eighteen shops for repairing and 
manufacturing watch cases, turning out 
avout 285 cases per day, and employing a 
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capital of $285,000. In 1890 there were 47 
watch-case manufacturers, able to turn out 
6,000 cases per day, and employing a capital 
of nearly $5,000,000, and a reasonable esti- 
mate is that they employ 5,000 operatives, 
who receive an average of $i 60 per day, 
making a total pay roll of $8,000, and it is 
also reasonable to suppose that the case 
business supports 25,000 persons. 

I think it is safe to say that the watch 
industry of America in all its various de- 
partments of manufacture, distribution of 
goods, etc., is supporting at least 100,000 
people. Compare this with the condition 
of things in 1850, when only five move- 
ments were made per day, requiring only 
five cases per day. More cases were made 
for foreign markets, which were imported 
in large quantities. 

We of Waltham can truthfully claim that 
the American Waltham Watch Company 
was the first and only watch factory in the 
world to manufacture an entire watch from 
what may be termed the raw material, wire, 
brass and steel and brass poundings being 
the only articles bought in any stage of 
forwardness. 

Of the graduates of the American Watch 
Company, who have been prominent in the 
watch business, it is proper to name Charles 
S. Mosely, N. P. Stratton and DB. 
Bingham, who started the Nashua watch 
factory ; George Hunter, J. K_ Bigelow, 
P. S. Bartlett, Otis Hoyt and Charles Mason, 
who started the Elgin watch factory, of 
which George Hunter is now superintend- 
ent; J. K. Bigelow, P. S. Bartlett, Otis 
Hoyt, Charles Mason and Currier, who 
started the factory at Springfield, Ill ; H. 
J. Cain, formerly superintendent of the 
Hampden, now superintendent of the 
Aurora; W. W. Hastings, superintendent 
of the New York Standard Watch Com- 
pany; R. Moreland, superintendent of the 
Trenton ; William B. Learned, superintend- 
ent of the E. Howard, and William Owens, 
superintendent of the Columbus Watch 
Company. Among the fine mechanics and 
workmen who are not now connected with 
the watch factories are many pvames that 
might be mentioned. I firmly believe that 
the development of the watch industry in 
this country has done more to elevate the 
quality of mechanical work, and produce 
extremely fine workmen and mechanics, 
than any other industry that has been started 
within the century. 

My first acquaintance with the Waltham 
factory was in May, 1857. Arriving at 
the Waltham station, I crossed the Moody 
street bridge and walked up to the watch 
factory. It may be interesting to note what 
I then observed. The first object on my 
right was the celebrated stand of Colonel 
Mason, a gentleman of portly size and loud 
voice, all of which was needed to frighten 
the boys who clustered around the place. 
Colonel Mason is entitled to the credit of 
inaugurating the boating feature of Charles 
River. He was the proud possessor of two 
boats, the only two on the river, one of 
which he named ‘‘ Signet.” By this name 
he put the sea’ of his approval on that 
beautiful bird, the swan, but sadly missed 
the correct spelling of its Latin name, 
‘‘eygnet.” Colonel Mason was quite a me- 
chanic in his line, having a very high 
opinion of himself, and in comparing him- 
self with the skilled workmen of the factory, 
he said, ‘‘ They think they are mighty smart 
at the factory ; they have some good work- 
men, but I don’t believe any of them can 
make a brand,” that being the special work 
on which he prided himself. Colonel Mason 
also had the honor of introducing the first 
public bath house in Waltham. It con- 
sisted of a half a hogshead with a pump at 
its side, over and around which he had 
erected a rough building, and bathers were 
at liberty to step into the tub, and pump 
the water on themselves. The building 
was adorned by a sign saying, ‘‘ 6 cents a 
wash,” 

The second building was the celebrated 
Knowlton’s corner, being a beer shop, and 
it was said that many a dime of the watch 
factory employes was dropped into this 
place on their way to and from the factory. 
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The third and fourth buildings are on the 
south side of Crescent street, being the 
dwelling houses of Mrs. Kendall and Samuel 
D. Whitney ; the fifth was a dwelling house 
of Otis R. Blood; the sixth a dwelling 
house of Mr. Colby. Opposite was the 
house of Cushing Kendall. Further up the 
street on the right side was the ‘‘ grandee” 
next came the house of John Locke; and 
next the house of a Mr. Owen; next the 
house of a Mr. Stratton, engaged in the 
then so-called bedstead factory, now occu- 
pied by J. L. Keyser; next the house of 
John Moore, and the last the house of James 
Baker, now removed, the site being occu 
pied by the treasurer's office of the Ameri- 
can Watch Company. Then came the mud 
buildings of the watch factory, of which 
the picture is before you. Beyond the fac- 
tory was the house of George Bergen, now 
inclosed in the grounds of the company. On 
the river banks south of the watch factory 
was another house built of concrete, the 
same as the watch factory, which was used 
as a dwelling house. Between Crescent 
and Adams streets there was standing the 
‘old farm house,” so called, being the 
Bemis farm house, also a house owned by 
Mr. Wall. and another mud house and a 
part of the present Shawmut house. 

These were all the buildings on Crescent 
and Adams streets. Crescent street ended 
at the factory. Beyond it were the woods. 
Spruce, Walnut and Cherry streets were 
laid out, and built upon between Moody 
and Adams streets, but the sum total of the 
dwelling houses, besides those enumerated, 
was 17. 

The daily output of the factory at that 
time was five watches per day, being the 
sum total produced in this country, but 
when the wind was east the gilding batter- 
ies did not work, and the company was una- 
ble to turn out any watches. Probably the 
fumes from the chemistry had something to 
do with this effect, for at that time it was in 
full blast for manufacturing vitriol. 

What a wonderful growth we have seen 
in this section of our city! In all my travels 
I have never seen so many nice dwelling 
houses, tidy lawns and fences, so many in- 
telligent, well dressed, well behaved people, 
as are gathered on the south side of the 
river. 

I now desire to call your attention to some 
of the features of the development in the 
Swiss industry, particularly to the history 
of Daniel Jean Richard, who is termed 
‘the father of the Swiss watch industry.” 

In 18891 visited Locle, where is erected 
in front of the horological school, a life-size 
bronze statue in memory of Daniel Jean 
Richard. This statue was erected as a pub- 
lic recognition of the fact that he was the 
first Swiss to attempt the manufacture of 
watches. The statue represents him as a 
blacksmith’s apprentice, standing by his 
anvil, examining a watch In 1888 a his- 
tory of watchmaking in Neuchatel was is- 
sued, of which I have a copy present, which 
gives an illustration of this statue, a picture 
of his first watch, also a photograph of the 
painting hanging in the horological school 
at Neuchatel, representing the circumstances 
of his first examination of a watch. 

Since Daniel Jean Richard's time there 
has been a great development and improve- 
ment in the manufacture of watches in 
Switzerland, but the nature of the country, 
the social habits of the people, and their 
isolation from the rest of the world have 
prevented that development in the line of 
the American system which we might natu- 
rally have looked for. I found in Beau- 
court, in the eastern part of France, a fac- 
tory that was started in 1777 by Frederick 
Japy, who was succeeded by his sons, 
grandsons, and great grandsons, viz., Louis, 
Pierre, Adolphe, Jules, and Maurice, 
through six generations. They are employ- 
ing 1,500 workmen, making 400 watches per 
day of 12 hours. They are making move- 
ments of 25 different sizes, and they assured 
me that they had produced 4,000 watches 
which had plain and distinctive differences. 

In this establishment I saw large quanti- 
ties of machinery, automatic notably, for 
roughing out the barrels, and also an auto- 
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matic screw machine which in many re- 
spects was similar to those used in the 
Waltham factory, and which bore every 
evidence of great age. Formerly we were 
accustomed to say that American watches 
were the only machine made watches. This 
statement was never strictly true, many 
years previous to the commencement of the 
Waltham project, the Swiss and English 
were using considerable machinery, but 
they never appreciated the benefit that 
would flow from the massing up of the en- 
tire manufacture of the watch in one build- 
ing, under the charge of one man, and the 
attempt to simplify the manufacture by 
making only one or two kinds, which should 
be all alike, and endeavoring to carry out 
the principle of interchangeability of parts ; 
in fact, they today do not half appreciate 
the reasons for the great economy in the 
American manufacture. By the American 
system one and one-half persons will make 
one watch per day, by the English system 
four persons are required, by the Swiss sys- 
tem five persons. 

Recalling to your minds the appreciation 
of the Swiss for the ‘‘father” of their in- 
dustry, I have a practical suggestion to 
make, viz., that Waltham at once initiate 
steps to erect some suitable testimonial to 
mark the appreciation of Waltham for the 
services of Mr. A. L. Dennison, and I be 
lieve that a popular subscription could be 
started, to which every person employed in 
the watch and watch-case factories would 
be willing to contribute his mite, and I 
would couple with this suggestion that 
similar steps be taken to commemorate the 
establishment of the cotton industry in this 
city and show the appreciation of our peo- 
ple for the services of Francis A. Lowell in 
behalf of Waltham and the cotton industry. 
I know of no better place to locate these 
than on the southeast and southwest corners 
of our common, near the railroad station, 
so that every person arriving at Waltham 
would be reminded of these two prominent 
industries of our country, whose influence 
has spread all over the world. 
ae 
Genius and Training. 








The training of men for work which re- 
quires the highest possible nicety of hand is 
not really training. It is far more the selec- 
tion, by experiment, of men born with the 
true touch. For example, we doubt 
whether the very greatest surgeons—the 
men whose success depends upon their 
ability to make sharp steel as sensitive asa 
finger-tip—perform their hundreth opera- 
tion better than their first. They have more 
confidence, no doubt, but the sleight-of- 
hand is inborn. No body can train a medi- 
cal student into a great oculist. It is only 
the ordinary man of whom it can be said 
that practice makes perfect. The man with 
the special gift is born perfect. But genius 
is only the mental side of this gift, apart, 
and if the people whose business is with 
mind were as honest and as unsophisticated 
as those who deal with horse racing or brick- 
laying, we should not hear anything more 
about genius being merely the capacity for 
hard work. To say that the bricklayer with 
the ‘‘ knack” is only a bricklayer who takes 
pains, would be a patent absurdity. It is 
not less anabsurdity, though a less obvious 
one, to say that a man with a genius for 
style and literary form is only a man who 
knows how to take pains. The poet, no 
doubt,,must take pains, but no amount of 
taking pains will give him the genius of 
verse.— London Spectator. 

——_-~>e—_—_—_ 
A Large Water-wheel. 





In these days of ‘‘ big things” the water- 
wheel makers are not being left behind, and 
James Leffel & Co., of Springfield, Ohio, 
have recently shipped to Niagara Falls a 
turbine wheel which is to develop 1,200 
horse power. This wheel is on a horizontal 
shaft, and is known as the ‘‘double dis- 
charge” type, its entire weight being 30 
tons. The pipe leading to the wheel will 
be eight feet diameter, and the head will be 
180 feet. 
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The Wheeler Peake ctile Works, Demmler, 
are now running full. 

building of the electric 
has begun. 

Tool Co., of Fort Madison, 


capacity of its works. 


The preparation for the 
light plant, at Lakeport, Mass , 

The Iowa Farming 
a., has increased the 

The works of the Dowden Mfg. Co., 
Ia., recently destroyed by fire, will be rebuilt 
once. 

The 
Station, Pa., 
naces. 

The Clonbrock Boiler Works, Brooklyn, N. Y., 
have sold all their boilers exhibited at Chicago— 
aggregating 3,000 horse-power. 


Prairie City, 
at 


Monongahela Iron and Steel Co. Hays 
has put oneight more puddling fur- 


The Oliver Iron and Steel Company, Pittsburgh, 
started the puddling department of their South 
Fifteenth street mill October 23d. 

The Case Threshing Machine Co., Racine, Wis., 
are building a new foundry, which is to be very 
completely equipped for the purpose. 

The new factory of the Phillips Insuiated Wire 
Co., of Pawtucket, R. I., will be 186x50 feet, and 
will have three stories and a basement. 

The Tonawanda (N. Y.) Iron and Steel Co. has 
started work after an idleness of nearly three 
months, giving employment to 200 men. 

The Ball & Wood Engine Company, of Elizabeth, 
N. J., whose works have been running only five 
days a week, have resumed on full time. 

The mill of the Westminster Paper Company, 
Bellows Falls, Vt., which has been running on half 
time for several weeks, is now on full time again 


Riehle Bros’. Testing Machine Co., Philadelphia. 
Pa , issue a complete catalogue of machines, tools, 
etc., made by them, which will be sent on applica- 
tion. 


The National Tube Works Company, of McKees- 
port, has three-fourths of its plant running double 
turn. In the pipe-mill nearly 2,000 men are em- 
ployed. 

The Lebanon Boiler, Foundry and Machine Co , 
Lebanon, Pa., are fitting up a large brick building 
as a machine shop, which they expect to have 
running shortly. 


Blast furnace No. 1 of the Burden Iron Company, 
Troy, N. Y., which had been idle five months while 
being rebuilt, was recently blown in. Employ- 
ment was given to 100 additional men. 


The Snell Mfg. Co. has been organized at Ber- 
wick, Me., forthe purpose of making frame saws; 
$100,000 capital stock. The officers are: President, 
William Butler; treasurer, Albert Edgecomb, of 
Boston, Mass. 

Beginning November Ist, the large locomotive 
works of the New York, Lake Erie & Western 
Railroad, at Susquehanna, Pa., will be in operation 
forty-eight hours per week, instead of twenty-four 
hours as heretofore. 








Reports from all over New England show a much 
better state of affairs than has existed for some 
time. Mills and factories are resuming, and many 
thousands, forced by hard times to idlene*s, are 
now returning to work. 


The Phillips Wheel Company has been incorpo 
rated to manufacture bicycles in Rochester, N. Y. 
Capital $150,0°0. Directors: Charles Phillips, Henry 
S. Durand, Edward R. Jennings and William W. 
Mumford, of Rochester. 


The Ohio Fall Iron Works, of New Albany, Ind., 
isnow running toits full capacity. It has been 
running exclusively on orders for the last three 
months, and has orders on hand sufficient to keep 
it going forsome time to come, 


October 27th, men to the number of 375 were put 
at work inthe Walter A. Wood Mowing and Reap- 
ing Machine Company’s Works, at Hoosick Falls, 
to fill an order from South America for 367 harvest- 
ers and binders and 247 mowers. 


The following departments of the Camibra Iron 
Company, of Johnstown, Pa., have started up: 
Nos. 1 and 2 mills, the 27-inch billet-mill and slab- 
mill, the Bessemer steel works and blooming-mills, 
and the open hearth steel works. 


The Vulcan Steim Boiler Works has been incor- 
porated to manufacture boilers, engines and steam 
machinery, at Brooklyn, N. Y. Lucien Knapp, of 
Long Island City, Frank H. Woodruff, of Brooklyn, 
and Charles Balloch, of New York, are directors. 


George W. Fifield, Lowell, Mass., manufacturer 
of engine lathes, is erecting a new steel covered 
shop 250x60 feet, with two L’s, each 120x60 feet. 
The new building will be connected with the main 
line of the Boston & Maine Railroad by a side 
track. 


The Knowles Loom Works have purchased the 
business of the George W. Stafford Manufacturing 
Company, Providence, R.1., builders of Jacquards, 
dobbies and narrow looms, and will move that 
business to Worcester and add it to their present 
works there. 


TheJ. A. Fay & Egan Co., Cincinnati, O., write 
us that while business is fairly good, their work is 
mostly on foreign orders, This company has built 
up a large foreign trade in their large line of wood 
working machinery, and their orders from this 
source are always heavy. 


A. Fay & Co., Cincinnati, O., issue a very 
handsome catalogue relating principally to sand- 
papering machines, although some other machines 
are illustrated, The paper is of a fine quality and 
the cuts are excellent. Several testimonials from 
representative houses are appended. 


nail-mill, and the skelp-mill at 
Va.) Steel and Iron Company 
It will take about six weeks 
yet to complete the repairs at the steel plant, and 
by that time all three of the blast furnaces will 
also bein a condition for resumption. 


The sheet-mill, 
the Wheeling (W. 
are in operation. 


The Bethlehem Iron Company recently shipped 
64 tons of plate for the battie-ship ‘* Maine”’ to the 
national proving grounds at Washington. The 
piates are 8x15 feet and 12 inches thick. These 





A SATISFIED 


To whom it may concern: 


compauies to have the 


Mason Regulator Co.’s Depth Gauge 


as I have had the best of 


Chickasaw, Ala., Oct. 16, 


PRICE 40 CENTS, 


I hereby advise all persons and 


satisfaction from them, and hope com- 
panies will not be deceived by imitations. 
1893. 


(To MASON REGULATOR CO., Boston.) 
POSTPAID. 





be 


PURCHASER. 


(Signed) Gro. LANG, Jr. 





THE WORLD’S COLUMBIAN EXPOSITION OF 1898. 


This Special Columbian Exposition Number of London Engineering, 140 pages of text, 
engravings and 12 folding plates, contains a full description of the Listory, organization and scope of 
buildings in Jacks< on 


the Exposition; illustrations of all the 


exhaustive illustrated description ot the new Cunard steamer 


BOUND IN CLOTH, $2.50 NET. 


run on April 22d 


JOHN WILEY & 


250 plates and 


Park, ete 
** Campania,” 


also contains an 
first 


,etc. It 
which started on her 


Ss, New York. 





BORING AND TU 


37, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 


New York Office, 89 CORTLANDT STREET, ROOM 86. 


IRNING MILLS. 


All feeds positive, 


BRIDCEPORT, CONN. 








plates are the first service plates that have been 
Harveyized and their trial will consequently be of 
interest. 

The Wanoosnoc Power Company, Fitchburg, 
Mass., has been organized with the following ofti- 
cers: President, D. Simonds; treasurer and clerk, 
G.M Holman; directors, D. Simonds, G. M. Hol- 
man, G. W. Holman, C. A. Hubbell, A Gifford. 
The capital of the new company is $20,000, and 
they have a fine water power on Wanoosnoc brook. 
They propose to generate electricity at a power 
house and transmit to manufactories in the city. 
The Cleveland Jron Trade Review finds no new 
developments in theiron trade. Prices have not 
declined since the last report, and it is probable 
that more mill capacity is active to-day than at 
any time since the June shut-down. Reductions in 
steel may lead to contracting. Car builders will 
soon have to make winter contracts, and eastern 
shipbuilders are active. The iron market is a 
wasting one. Some ore held as collateral which 
has been put on the market has weakened it. 


The following from the company named explains 
itself: ‘‘ Hereafter, all machines made by the 
Egan Company, of Cincinnati, 0., builders of wood- 
working machinery, will have placed upon them a 
number, commencing from 50,000 and then on- 
ward. The immense output of machines made by 
this company causes this step, so that when re- 
pairs are ordered the mere mention of the number 
of the machine brings forward its record—that is, 
its pattern and class, for a complete record is made 
of every machine that goes out. Delays in getting 
repairs cannot now happen. Improved machines, 
methods and systems are always in demand, and 
that is what the Egan Company offer." 


Nearly every manufacturer of steam engine in- 
aicators issues a book of instruction which is fur- 
nished free to the purchaser of an instrument. 
The little book of this kind issued by the Crosby 
Steam Valve and Gage Co., of Boston, Mass., seems 
to be a very good one for the purpose, containing 
adescription of the Crosby Indicator, its care, man- 
ner of attaching, how to use the planimeter, bow 
to find the horse-power and other particulars of 
interest. This is contained in part first of the 
book. Part second contains articles on engine and 
boiler tests, calculations for steam consumption, 
ete., the whole supplemented with brief descrip- 
tions of some of the standard products of the com- 
pany. 





The Hurlbut-Rogers Machine Co., of South Sud 
bury, Mass., announce that they have recently 
purchased of the Brown & Sharpe Mfg. Co. the 
patent covering the fundamental principle of au 
tomatic variable speed devices as applied to lathes 
and cutting-off machines. The former have been 
experimenting forsome two years on the applica 
tion of such a device to cutting-off machines, and 
have now perfected a machine which is meeting 
with marked favor wherever it has been used, and 
which they are now putting on the market. They 
exhibited a 4’’ machine with automatic accelerated 
speed at the World’s Fair which easily cuts soft 
steel 3” diameterin three minutes, and attracted 
much attention, and their exhibit was awarded 
diploma and medal. 


A Niagara Falls dispatch says: After a pro 
tracted and exhaustive examination of many plans 
submitted by the various electrical companies i: 
America and Europe, the Niagara Falls Power 
Company has awarded tothe Westinghouse Com 
pany, of Pittsburgh, Pa.,a contract covering the 
construction and installation of three alternating 
current dynamos of 5,000 horse-power each, after 
designs originating with the engineer of the Cata 
ract Construction Company, and especially adapted 
to the particular requirement of the hydraulic in 
stallation of the Niagara Falls Power Company, 
The system adopted involves the use of two phase 
currents with a frequency of 25 periods per second 
generated at a voltage of 2,000, and the use of 
transformers for long distance transmission at 
higher tension. The dynamos are the largest eve 
contracted for, and will be the largest in the world 
when completed. 


A Johnstown, Pa., dispatch says: The Johnson 
Iron Company, which bas been running all sum 
mer on about half time, to-night resumed opera 
tionson double turn. The company employ from 
1,500 to 2,000 men. The resumption practically 
means a marked revival of business at the Cam 
bria Iron Works, which depends on the Johnson 
Compsny for many of its orders for steel. When 
running full turn the Cambria Company employs 
from 7,000 to 8,000 men. The resumption at the 
Johnson Works gives encouragement to the hope 
that the panic is actually ended so far as the in- 
dustrial depression is concerned. There in 
creased activity among the mills over last week, 
and it isasserted that fully 15,000 more men are at 
work in the various factories of Allegheny County 
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WILEY & RUSSELL MFG. 


EAMERS, ETC., 


LIGHTNING AND GREEN < SCREW PLATES. 

Bolt Cutters, Hand and Power Drilling 
Machines. Punching Presses, Tire Bend- 
ers, Tire Upsetters and other Labor-saving 
Tools. SEND FoR Price LIsT. 


Co., Greenfield, Mass. 











BOSTON: 11 & 13 Oliver St., 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


So_e REPRESENTATIVES IN THE UNITED Starks. 


B.M. TONES c& CO... 


NEW YORK: (43 Liberty St. 





9 t0 15 in. SWING 


Modern Lesign, 
Valuable Features, 
CATALOGUE FREE. 4 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 





87 Malden Lane, NEW YORK. 


ASBESTOS CEMENT FELTING, 


Samples and senna dnited Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


H.W. JOWNS MANUFACTURING CO,, 
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NEW YoRE 
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than were engaged in wage earning on the ist of 
October. There is not an idle mill along the south 
side river front at present, for the first time in six 
months. None of the mills are working full, how- 
ever, and at several only one or two departments 
are operating. 


The Tradesman, Chattanooga, Tenn., in its re- 
view of the industrial situation in the South for 


the week ending October 23d, reports that a slight | 





| 
| 


increase in business and a more favorable outlook | 


is indicated from the mineral districts of Alabama 


gulf region and from the Mississippi Valley show 
a decrease in production, and that the average of 
the past two weeks has been maintained in the or- 
ganization of new industries throughout the South. 
There is no change of importance to report in gen- 
eral business. Money is in sufficient supply, but 
there is a want of inclination to enlarge trans- 
actions in the present unsettled condition of 
financial affairs. The Tradesman reports thirty new 
industries as established or incorporated during 
the week, together with six enlargements of 
manufactories, and eight important new buildings. 
The most important new industries reported for 
the week are the car works at Memphis, Tenn., to 
be established by the Litchfield Car Company, of 
Litchfield, I1l., with $600 000 capital; the Bloom Oil 
and Gas Company, of Wheeling, W. Va., capital, 
$500,000, by Jno. Waterhouse and others; the 
Standard Carbonating and Supply Company, of 
Atlanta, Ga , capital, $100.000, by H. Benjamin and 
others; the Hancock Disk Plow Company, of 
Shreveport, La., capital, $100,000, by M. T. Han- 
cock and others; a $75,000 electric lighting plant, 
at Jacksonville, Fla., to be built by the city, and 


Georgia and Tennessee, that crop reports from the | 





also one in contemplation at Atlanta, Ga.; a fiber- 
mill, tannery and extract works, with $50,000 
capital, at Savannah, Ga., by the Palmetto Manu- 
facturing Company; the Southern Pine Lumber 
Company, of Texarkana, Ark., capital, $50 000, by 
J. M. Park and associates; the Darlington Brick 
Company, of Darlington, S. C., capital, $50,000, by 
C. 8. McCullough and others, and alsoa brick plant 
at Elk City, W. Va., by the Kanawha Brick Com- 
pany; the Chicago Oil and’Gas Company, of Sisters- 


ville, W. Va., capital, $50,000, and also a $25,000 
planing mill and builders’ supply company at 


Macon, Ga.; a $25,000 lumber company at Huling, 
W. Va.; a $15,000 machine shop at West Point, Ga.; 
a cotton rope factory at Florence, Ala., and a ma- 


chine shop at Chattanooga, Tenn. 








Machinists’ Supplies and Iron. 


New York, November 1, 1893. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $14.50 to $15.00; No. 2, 
$13.50 to $14.25: Gray Forge, $12.25 to $12.50. South- 
ern brands of good quality are obtainable at $13.75 
to $14.50 for No. 1 Foundry; $12.50 to $13.50 for No. 
2, and $11.75 to $12.50 for Gray Forge. 

Antimony—The market is quiet and easy. We 
quote L. X., 934c. to 9%e.; Cookson’s, 10c. to 10l¢e.; 
Hallett’s, 39.50c. to 9.55¢., and U. S. French Star, 
loc. 

Lard Oil—Prime City is quoted at 78c. to 80c. 
Copper—The market is quiet but steady. 
Copper ts quoted at 934c. Holders are firm in their 

views. Casting Copper is held at 9.20c. to 9.40c. 

Lead—The market is dull but steady. Holders 
are asking 3.45¢ to 3.50c. Buyers are a little more 
reluctant. 

Spelter—The market is irregular and dull. 
business has been done at 3.60c. to 
York delivery. For future 
been bid. 


Lake 


Some 
3.65c. for New 
delivery 3.67léc. has 


Tin—The market continues in favor of the buyers, 
There are bids at 20.40c. for spot and November. 
and 20.55¢. for December. 
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+ WAN TED * 
** Situation and Help” Advertisemente only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will he forwarded 


Situation wanted by first-class pattern maker. 
Address Patterns, AMERICAN MACHINIST. 

Mech’! d‘t’tsman, 10 years’ exp., want position ; 
accurate, highest refs., tech. grad. of Sweden, 
svop practice. Address Box 124, AM. MACHINIST. 

Want a pos. in drawing room or mach. shop, 
where I can obtain prac. exp.; understand mech. 
drawing, have had some shop practice. Willing to 
start on smail salary. B., AMERICAN MACHINIST. 

Wanted—Thoroughly competent foreman for es- 
tablished job foundry who can invest $5,000 in the 
business; foundry equipped witk all modern im 
provements. Address A. P. H., Am. MACHINIST. 

Situation wanted by a first-class mechanical en- 
gineer and draftsman; Swedish graduate; & years’ 
American and European practice: steam engines and 
boilers preterred; finest refs. Box 123, AM. MAcH. 


Wanted—Position as superintendent by a man 
with long experience in equipping plants, reducing 
cost and systematic methods and handling men: 
vest of refs. Address A. C. B., care AMER. MAcu. 





+ MISCELLANEOUS WANTS +} 

ddvertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week’s issue, Answers addressed to our care wilt 
be Torw arded 


Cheap 2d hd lathes & planers. S. M. York, Clev’d, O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 





& planers. Dietz. Schumacher & Co. 


Catalogue for stamp. E. 


small sample, 


P..G: 


gine lathe. 
© ee 


address H,. 


For Sale—Second-hand drill presses, engine lathes 
, Cincinnati, O. 


Light and fine machinery to order; Foot Lathe 
O. Chase, Newark, N. J. 


Draftsmen’s new comb. triangles, etc.: cir. free; 
10c. D. J. Kelsey, New Haven, Conn. 


Wanted 
Fleming 


I ight macbinery or spectalties ~~ build. 
‘s Machine Works, Elizabeth, N. J. 


One 27x14 foot bed screw-eutting en- 
A sp le mndid tool in _" class condition. 
, Clarksburg, W. Va 


For Sale 
J. B. Hart 


Wanted —A 30 H,. P. engine, boiler and lot of shaft- 


ing in exchange for dividend-paying gold mining 
stock. J 


.H. Allen, 244 Washington St.,Boston, Mass. 

For Sale 
with first class machines and tools. 
F. Quickel, P. O. Box 27, 


A small machine shop well equipped 
For particulars 
Harrisburg, Pa. 


Wanted—A portable saw-mill suits ible for sawing 


timber fur mining purposes in exchange for a t 
dend-paying gold mining stock. Address J. H. 
len, 244 Washington St., Boston, Mass, 


W. Dixon, with rules 
lathe that can be 
will be sent to any 

t+. W. Dixon, 


“Threads and Gears,” by G. 
to cut any screw thread in the 
cut without the use of algebra, 
address on receipt of price, 50 cents. 
Spring Lake, Mich. 


and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo.’ Richards. M. 1. 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 


Introduction 





SMALL MACHINE SHOP 


FOR SALE OR TO LET. 
210 E. 43d St. NEW YORK. 
WATSON & STILLMAN. 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 








3000 


VARIETIES FILES 
(X. F.) & INCREMENT CUT FILES. 





m= BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


Engineers, Architects and 
Builders of 





BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 





“sSuipiing 
pue sospiig |203g$ pue uo’ 


The above illustration (taken direct from a photograph) shows the interior of a Machine Shop bnilt by 


us for Tne Lake Erie Engineering Co., 


brics. 


at Buftalo, 
the center span is 50 feet in width with a wing on each side 28 feet in width 
crane controls the floor the entire length of the central portion. 

is covered with slate on iron purlins. 

The interior is lighted by skylights in the roof. 


N.Y. The building is 106 feet in width, 
A power 
The root 


The side walls are of 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





LATHES, 
PLANERS, 
DRILLS, 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements, 


COOKE & CO., 
163 & 165 Washington St., NEW YORK. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S810 Walnut 8t., Philadelphia. 


t? Our New and Revised Catalogue of Practical and Scien 
cifle Books, 88 pages, &vo.. and our other Catalogues and Cn 
culars, the whole covering every branch of Science applied 
tothe Arts, sent free and free ot postage to any one in any 


part of the world who will furni:h his address. 





A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 

Length of stroke 
Rehanged INSTANVANE. 
= OUSLY while IN MOTION, 
Get Photos & Prices 


NOTHING LIKE IT. 


“Pox Machine Co., 
325 Nor. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement 







°N 


ddd VHS 





MNVUO 


g 





London, England. 


Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 1ith St., 
Philadelphia, Pa. 


WANTED 


GRANT 


GEARS 








The Dowden Mfg. Co. were burnt out with a 
total loss, Friday, Oct. 27th, including all Cata 


logues and Price Lists. The contract will be let 
within one week, for the rebuilding of shops and 
foundry, and they will need a full equipment of 


DOWDEN MFG. CO., Prairie City, Towa. 


machinery, and net prices of Drills, Lathes, En 
gines, ete., will be appreciated. Address, THE 





C.W.LE COUNT, 
NORWALK, CONN. 


REDUCED PRICE OF LE COUNT'S 
HEAVY STEEL DOG —# 


No. 


SOUTH 


Inch, 
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the thread wear 


5 
k ‘ull set of id’ got. i 
20 (ext.) 5 1-2,, 4. 
21 (ext.)6 <D: 
One Small Set of 8—by 1-4 inches to 20inch,  - 
One Set of 12—by 1-4 in. to 2 in. continue d by 12in, todin. 13.2 

These goods are for sale by CHAS. CHURCHILL & 0O., 
L’t'd, 21 Cross St., London, England, 
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BORING «»> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 





gs 


FITCHBURG 


AND OTHER 





SEND FOR 
CATALOCUE E. 


48-inch Planer. 


FITCHBURC MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURG, 
MASS. 








HN Siete RD > HH Het ate M 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 


A. J. WILKINSON & G0, 


180 to 188 WASHINGTON ST., 


BOSTON, MASS. 


SEND FOR CIRCULAR. 





“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, etc. 








HE 


Catalogue 


free 
of all our 
Machinery. 









Scroll Saws, 
Circular 
Saws, Lathe 
Mortisers. 


Seneca Falls Mfg. Co. 687 Water St. Seneca Falls, N.Y, 











ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD, 


Established a century ago. 


TOOLS, 
DRILLS, 
DIES, &c. 

















WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LouIS, 










CHICAGO, 
DENVER. 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 





Shriver’s New York Sg Cranes 


FOR HAND OR 
ELECTRIC POWER. 








333 ms t 56th St, 


NEW YORK. 


I. shiver a LE 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 
capacity. to be operated by Hand, or wholly orin part 


2,3,5 and 10 Tons 


by Electricity 





WANTED. 


1 Power Elevator, second band, to li t about 2,500 
pounds. 

1 Radial Drill about 40’ swing. 

1 Planer about 40” x 10’ bed. 

1 Planer about 30 x 6’ bed, also 3 lathes one 19’, 
one 30’ and one 36”, 

Good second-hand tools will do. 

Address with price and particulars to 


““B’’ BOX 88, NEWARK, N. J. 


PUNCHING AND POWER PRESSES, 


i( SIZES. LOW PRICES. 


Bench Straightening Press....... $40.00 
NO. 1 BEDOP IR CONBS: 6oskc cases owe 15.00 
No. 2 Arbor Preas. .......00.0000 25.00 
3ench Shear and Rod Cutter..... 20.00 
Bench Punch, 144 Cutter......... 20.00 


Agencies Wanted. Send for Circular. 


THE SPRINGFIELD MACHINE TOOL CO., 


SPRINCFIELD, OHIO. 





CHAPLIN TRY AND CENTRE SQUARE. 


MBUUUU YUU UU UU ee 
1 





CATALOGUE 
FREE. 


STANDARD TOOL CO., Athol, Mass., U. S. A. 
Manufacturers of MACHINISTS’ FINE TOOLS. 





ENTIRE OUTFIT 
Machine and Boiler Shop 


Modern Style Tools--A1 Order. 


Low Prices Before 
Removal. 





Special 


Engine Lathes, 13, 15, 16, 18, 20 and 24. in 
Planers, 20 x 4 ft., 24x 8 ft., 30 x 10 ft 
Upright Drills, ‘Sensitive,’ 20 and 24 in. 
Radial Drill with 5 ft. arm. 
Shapers 8, 12 and 15 in. Stroke. 
Screw Machine, “ Garvin,’ No. 1 Auto. Chuck. 
sd bed “Brown & Sharpe.”’ No. 1 Wire feed. 
* Niles,’ 17g in. hole, Bk. Gears 
Carriage feed, Turret feed with 
Chucks and Tools. 
Bolt Cutter and Pipe ¢ utter. 
Milling Machine, * Lincoln ” with Vise 
Vertical Turret Ckg. Mch., 36 in Brown & Sh: urpe. 
Upright Boring and Turning Mill, 38 in. 
Punch Presses, Power and Foot. 


BOILER SHOP TOOLS. 


Single Punch and Shears, 1 in. hole, 
ter of 53 in. “ Improved Style,’ 
lbs, Used 3 months. 

Boiler Bending Rolls, & ft 
Hinged housing. 


J. J. McCABE, 


E. P. BULLARD’s '4 Dey St., 
NEW YORK. 


N.Y. Mach’y Warerooms. 


1 in. steel cen 
> weight 1°,000 


‘Improved Style,” with 





WwHE ARE ORRERING 


BARCAINS 


from the Equipment of the United Electric 
‘Traction Co.’s Works, of Marion, N. J., 
comprising 
Engine Lathes, from 14’’ to 48 swing. 
Hand Lathes, from 10” to 20” swing. 
Planers, from 24'’x5’ to 42’’x12’, 
Shapers, from 15” to 20” stroke. 
Drill Presses, all sizes up to 24” swing. 
Milling Machines, Plain and Universal. 
Brown & Sharpe Screw Machines. 
1 Large Newton Slotting Machine. 
1 Large Pond Mach. Tool Co.’s Radial Drill Press. 
3 Gould & Eberhardt Automatic Gear Cutters, 
36’, 48’, and 60” 

1 Betts Machine Co. large Horizontal Boring Mill. 

2 Large Bliss Power Presses. 

1-10 H. P. Baxter Engine, with 15 H. 
complete, as good as new. 

Also, Tool Grinders, Die Sinkers, Tapping Ma- 
chines, Bolt Cutters, and large Pattern and Black- 
smith Shop Equipments. 

These tools are in good order and of the very best 
makes in thiscountry. Tbey will be sold at remark- 
ably low prices 

Cail at our salesroom and inspect them, or write 
ba complete descriptive circular and price list. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., New YORK. 


P. Boiler, 





IF YOU WANTANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
- AUTOMATIC DROP LIFTERS ° 


SEND Oy CATAL CUE 
—y! © 








For makin 


order. 


ipa > 


Nees 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


= Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut herewith. Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


* Bicycle and Labor Saving Machinery a Specialty. 





A SPLENDID {6-INCH LEVER DRILL 


CAT. NO. 8 AT VERY LOW PRICE. 





THE GEO. BURNHAM CO., Worcester, Mass. 





E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, N. Y. 
Western Office, 14 N. CANAL ST., CHICAGO, ILL. 


£ 


Punching and Drawin 
Presses, Drop Hammers. 
Dies, Shears and Special 

Machinery. 


OWNERS OF 


THE STILES & PARKER PRESSCO, 








} 
| 
| 
| 


STD INSIDE MICROMETER CALIPER. 





It measures by thousandths from 2% tol3inches. Write 


for circular. 


J.T. SLOCOMB & CO., Providence, R.I. 


BOSTON WORKA 


35 Hartford St., Boston, Mass. 


Book on Gears, 170 Illustrations, $1.00, Job Gear Cutting 
of all kinds, Spur, Bevel, Spiral, Rate het, Worm-Rack, 








| Etiptic, Index Plates, Noiseless, Fiberoid Gears, etc. Very 


| sma 


lorlarge. Send for C atalogue. ll#u sizes of Gears 





VOLNEY W. MASON & CO. 








MANUFACTURERS OF 


New Patent Whip Hoist, 








Patent Friction Pulleys, 
Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. I., U.S. A. 








THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF 


STEAM 


BUFFALO, N. Y. 


PUMPS 


FOr ALL SlrVICES. 


NEW YORK OFFICE, 


76 JOHN STREET. 








GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MicH., U. $. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere. a. 


: Send for Catalogue 





American Standard Gauge & Tocl Works, 


WILMINGTON, DEL. 
Makers of Implements for 
Standard Measurements. 







Flat Bar Gauge. 
JAS. A. \. TAYLOR & CO, 


4 BEVEL GEARS, 


s Cut Theoretically Correct. 
4c For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa, 





Crescent Gauge. 


Send for New Pamphlet. 





CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 
















FFEL&ESSER 
NEW YORK 
Branch: 265 State St., Chicago, 


Manufacturers of 

Drawing Materials, 

Surveying Instru- 
ments, &c. 









. BOILER AND MACHINE SHOP 


MACHINERY 


NEW AND SECOND HAND. 


Boiler Rolls, 8 ft. 3 in. between Housings. 
Punch, 21 in. Throat, with shear block. 
Hand Power Boiler Kolls. 

Boiler Clamp. 

Engine Lathes, from 12 in. to 92 in, Swing. 


Planers, 20 ‘oe * Wide. 
Drills, et ‘44°° Swing 
Radial Drill, Hilles & Jones, 48 ** Arm. 


Turret Lathes, No. 12, Jones & Lamson. Al. 
No. 0, Am. Tool & Mach Co. Al. 
Wheel Lathe, 88 in. Swing, with Two Tool Carriages 
Quartering Machine, Bement, Double Right and 
Left Hand. 
Stiles Presses, No. 4, Fowler No. 0 and 1. 
Pratt & Whitney Screw Machines. No. 1, 2 and 3. 
Garvin No. 4 Miller, No. 2 Hand Miller. 
Pratt & Whitney No. 3 Hand Miller. 
Drop Hammer Dynamo, large lot, Polishing Mchy., 
Belting, &c. 


SEND FOR OUR LATEST LIST. 
GEO. PLACE MACHINE CO., 


Warehouse: 511 and 513 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 





Porapen Drawing Instrume nts, Extra and Best Quality ; German 
Drawing Instruments, Paragon. Duple x. Universal, Anvil Drawing 
Helios, Blue Process Papers. Scales, Triangles T-Squares &c., &c 
Catalogue on application. a Columbian Exposition : Liberal Arts 
Building, Section E. M. 10. 


SOFT CASTINGS, 


Made from best grades of Pig “6 for 
Light Machinery, Electric Work, etc. 





THE BURR & HOUSTON C0., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y, 








PRATT INSTITUTE, 


BROOKLYN, N. Y. 
Department of Science and Technology. 


The two years’ Day Course in machine work gives a 
thorough preparation for practical work. Tuition $30.06 

sr term of six months. Eventing Class meets oa Mond: ay, 
Vednesday and Friday ot each week for course of six 
montis, beginning September 25. This course affords the 
best possible opportunity fur beginners at the trade to ob 
tain a thorough training in the use of all the shop tools. 
Tuition for term of six months, $15.00 , Tools and mater als 
furnished without extra charge. For tuition ana further 
particulars, address, 


F. B. PRATT, Secretary. 





EICKEN & CO,’S CRUCIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMANY. 


SPECIAL No. 8, makes a fine finish on the hardest Rolls; 


Boss Cold Chisel Steel; High Grade 


Twist Drill, Tap, Punch, Re: mer, Wood and Milling Cutter Steel and Blanks. 
The HIGHEST QUALI Ty; Inducements to the Trade and large Users. 


REPRESENTED BY 


EDW’D VORSTER. 


(MARKET & CO0., Agts 


} IMPORTERS & EXPORTERS. (seen ose 





SEND FOR CATALOCUE. 


» iSTER MACHINE SCREW CO 









Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 








IMP CHINER y 
PEWE for Reducing and Pointing Wire 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or information address the 
Manufacturer, 


I's. W. GOODYEAR, Waterbury, Conn 











WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building 


THE BEST BLOWER pow on the 


market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 
When you require a positive blast and want something efficient and economical, 


write to 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, 


IND. 








Cutting 
| Het Iron 
See = or Steel, 
A. R. KING MFG. CO., 


ERIE, tith & (2th Sts., 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 

















P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE ner TUYERE IRONS, ETC 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
8. 8, TOWNSEND, Gen, Agt. » 163 & 165 WASHINGTON ST., 

COOKE & CO., Selling Agts, } NEW YORK, 

In Writing, Please Mention This Paper, 
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THOS. H. DALLETT & CO., 


YORK ST. & SEOGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
for driving Machine 
Tools, Cranes, Ele- 
vators, 


COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING CRY STEAM 
AND REM /VING 
WATER, OIL, GREASE 
And Other Impurities from 
Exhaust Steam, 






Pumps, 
Presses 
and other 


M ac hin- 
30 DAYS TRIAL. |™"°"" 
Efficiency Guaranteed. Also 
Send for Circular and Price List, Portable Drills, Hane 
apple fofoty Pailan Warke rills, Boiler Sheli 
Harrison Safety Boiler Works, | sei Boag" osth 
, Presses. 








Germantown Junction, Phila., Pa. 
HAVE YOU SEEN IT? WHAT? 


THE MONARCH LATHE CHUCK! 


Has the quickest reversing 





The greatest labor saving tool of its kind ever made. 
jaws ever invented, Single piece of metal in body, which insures strength, Pat. 
V hole in carrying nut, pulls jaw close to face of chuck when gripping work. 


Manufactured by THE ONE ID. A ME G. CHUCK CO., Oneida, N. Y., 


i (} ATI N WORCESTER, MASS. 


Send for Illustrated Catalogue. 
CT EEL FROM 1 TO 40,000 POUNDS WEIGHT. 














Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 

CEARINC OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 
Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 
CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadeiphia, Pa 


HIGH SPEED POWER 


Cross Heads, 











TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 


MANUFACTURED BY 


ALFRED BOX & CoO., 
Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
WORLD’S FAIR, SEND FOR CATALOGUE. 


Send for Circulars 
and References. 




















Machinery Hall, apr rm Olina: 
Section 26, Col- — Hy ht MAH HA Hn Nihal i Ht H 
i. 9 
ce 
umn O. 30. 


2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 





MARIS AND BEEKLEY, 


TRUMP CHUCK, 
The Cheapest and Best. 

a -- WILL HOLD 

ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO.. MFRS. 


Wilmington, Delaware, U.S. A, 












1. Holds 0 to 7. 
O0to%4 


Made in 8 sizes, viz.: 


No. 
8 


Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, 


Made entirely of Steel, Body Solid, of but one 
piece of Metal. 


Ask for Style B.—Holds from the smallest to 3g inch. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A, 


Or CHAS. CHURCHILL & CO., 


Durable, Cheap, 








Ltd., 21 Cross St., Finsbury, London, England. 


CUSHMAN CHUCKS. 





We have recently improved our full line ‘ared Scroll Chucks 
and have also added a 1to'% inch and a 15 in "4 "J rices and discount on 
application. 

Send for our catalogue of all kinds of Lathe and Driil Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 


LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price We have madeim 





prove ments which greatly increase 
the durability and accuracy of our 
tools Ple: ise Investig: ate ourclaims 
We carry a large variety in stock, 


sign ven ks and chucking 
ols for special purposes. Have 
you read our late catalogue ? 


U.S.A. 





SECTION INDPT 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


PEQ DRILL. 





1884 PAT 





SKINNER CHUCKS. 


Independent 


Jordan Planer Chucks, 


SEND FOR CIRCULAR. and Univer- 





sal Chucks, Combination 

Cc. W. JORDAN, Lathe ¢ hucks with patent 

4 Wayne St reversible jaws, Drill 

, heme is Chucks, Planer Chucks 
WORCESTER. MASS. and Face Plate Jaws. 








SKINNER CHUCK C0., 


SEND FOR CATALOGUE, New Britain, Conn, 








Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. g., for free illustrated 
catalogue of. 


C7TaNES 


CUPOLAS, LADLES, TRUCKS, 


Detroit Foundry Equipment Co., 
for tonreeornycecnee cea" POSITIVE DRIVING DRILL CHUCKS 
New Yor« OFFice, 182 FRONT ST MICH 5 





made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 
FOREIGN AGENCIES: 

Ph. Roux et Cie , 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal,Jr., Nueu Promenade No. 5, 
Berlin, Germany; Selig. Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 


STAR POWER HACK SAW. 


Something New in Mechanics ! 
CEOMETRIC 
Boring and Turning Tool. 


An attachment to a drill press for boring and 
turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle. diamond, star, 
oval, half-round, etc., in metals. wood or stone, 

For particulars and prices address. 


A. T. SHOEMAKER, 
115 Broadway, New York City. 
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New Speed 
Indicator 


No, 106. y ae, 
Working parts enclosed L 


like a watch, and as 
well made. Graduations { 
show every revolution, 
reading either right or \ 
left. Nickel plated. 
Many improved fea- 
tures make this the best 


Indicator on the market at anywhere 
near the price. 
L. S. STARRETT, a 
MAss., U.S. 


Pric E: PLAIN, $1.50. 
WITHSPLIT CAP, $1.75. 
A. 
Chas. Churchill & Co., 
Finsbury, E.C. 


Catalogue of Fine Tools free. 
POPOL PRD LIPO OOCCO CORT 
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The use of Hack Saws for cutting metals has in- 
creased a thousand fold, at least in the last ten 
years, or since the Star blides were first introduced. 
sefore that time England furnished most that were 
used. Now the world’s supply is made in this coun- 
try. We handle nearly all that are made and know 
that the demand doubles every 28 months. 





ATHOL, 
London Age nts: 
21 Cross St., 


Lta.. 
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For Sale by CHAS. CHURCHILL & CO., Ltd. 
21 Cross Street, Finsbury, London, England. 





RACTICAL 


DRAWING.” 


| Order now before our stock | *§ 
| Of papers is exhausted. | 


By J.G. A. MEYER. 


This vaiuable series of 93 articles 
faving been concluded, copies of the 


American Machinist 


them will be sent by mail to any address 
S., Canada or Mexico, for 


in the U. 
or single copies, 5 cts. each, 


containing 


s | toe | 
postpaid, { 


ADDRESS: 


American Machinist, 
203 BROADWAY, | American 
NEW YORK. 


QODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. , 


This valuable series of 106 articles 
having been concluded, copies of the 
Machinist containing 
hem will be sent by mail to any address 
in the U.S., Canada or Mexico, for $5.20 
or single copi 8, 5 cts. each, post paid. 
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W. C. YOUNG MFG. CO., "°si2"" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 








Bi areeetes 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 





About two vears ago we begin making a Power 
Frame for these Star blades, which has proved to 
be a very great success. The speed and pressure is 
so regulated that one blade will cut all day long, or 
say, ten times as much as when used in a hand 
frame. It will cut all metals up to 4} inches, round 
or square, requiring no attention after the work is 
putin the vise. Wecan give the names of several 


housand Iron Workers who are using these Power 
Saws, and we think they will all say that the ma- 
chines are worth to them a great deal more than 


they cost. It is only a question of a very short time 
when alliron working shops will have from one to 
a dozen of these sawsinuse. Price, $25. 

We are the only Headquarters for Star Hack, 
Butcher and Bracket Saws. 

























COILS and 
BENDS of 

IRON, 
BRASS, 


Dixon’s Silica 
Graphite 
Paint 









aoe and 
MEVETEEN YEARS. perhaps COPPER PIPE 
enegaehed tee Une Sakons, waver 
BOLLER FRONTS, Ete. description. 
Send for circulars on Paints and Painting. caer 


The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 
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; 
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; 





Wo Invite Compa:ison for Accuracy with all] others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 


MILLERS FALLS Co., 


COFFIN & LEIGHTON, SYRACUSE. N. Y.| 93 READE ST., NEW YORK. 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS, 

The W. & §. Hydraulic Machinery Works, 
WATSON & STILLMAN, Proprietors, 


204, 206, 208 & 210 East 43d St, 


NEW YORK, 








Punch for Webb of Rail. 
























AMERICAN MACHINIST 


Novemper’ 9, 1893 




















E # E 9 t R | 4 AMERICAN GAS FURNACE CO., . 

CRANES OIL GAS PLANTS | 4 

AND GAS BLAST FURNACE. 7 

i. en TOUALLS. -opetion requis high, event soi controllable | 

A. FALKENAU, salma <0 matah No. 80 Nassau St., NEW YORK. : 

(ith Street & Ridge Ave., Philadelphia, Pa. SUN.OSNS, 
MANUFACTURER OF MILWAUKEE, Wis. |NO KEYS. NO KEY-SEATING. = SLIPPING. STUART’S PATENT 


SUPERIOR 14 INCH LATHES, TOOL 
GRINDING MACHINERY, HY- 
DRAULIC VALVES, ETC., 
Special Machinery designed and constructed. 











ENCINE LATHE. 
22 in. x8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, SCHUMACHER & C0., 


Gienasene to DIETZ, GANG & CO., 


58 & 6O PENN ST., 
CINCINNATI, O., 








UNIVERSAL a MACHINES, 
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Sensitive Drills, 


Complete Machines 


from $ | 6 


SEND FOR CIRCULARS. 


vs. BARDAM &so 


98 John St., New York. 








THE LODGE & SHIPLEY M.T.CO., 


CINCINNATI, 
TURRET MAGHINERY. 


37" 





O. 


Turret Chucking 7 
‘* -) Saddle back 


" {and front. 


F. H. Cabinet Turret Lathe, 


Ch ee 0 


B. 


a +4 


G. 


4 


es and Plain glurret Lathe. 


WRITE FOR ILLUSTRATED CATALOGUE. 





GEO. D. WALCOTT & SON, 


Manufacturers of 


WAT) 


AND 


SAADER), 


JACKSON, 
MICH 


Write us for Photo 


and Prices. 
HARD FIBRE ‘.:.:; 
Brass, Hard Rubber, Raw Hide and Lea.her, 


For BEARINGS, GIBS, GEARS, PACKING, &c., &c, 
MADE IN SHEETS, RODS, TUBES, WASHERS, &c. 














Send for Catalogue and Samples, 


DELAWARE HARDFIBRE CO.,Wilmington, Del. 














THE a DRAW STROKE TRIMMER, 


An Indispensable Too! 
for all ea > Wood- 

worke ee L atest anc 
Re at Os gn. in fring 
emees mY Trial, ne ot 
orde olicited. 


P E RKINS & C0., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO., 
Manchester, England. 















WE HAVE | 
THE FINEST 
CATALOGUES | 
; EVER 

ISSUED. 








IF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEM 
KEYING 


WILL SAVE YOU 


“!From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MFG. CO., 


HARTFORD, CONN. 


{JOHN BECKER MANUFACTURING CO., 










’ *# Supply Stores. 


y T.R. ALMOND, 


i Ye Almond Drill Chuck, 





BRookKLyy, N. Y. 


Sold at all Machinists’ 


83 & 85 Washington St., 


Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
=f injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J, STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


= WYMAN GORDON 


) WORCESTER, MASS. 


DROP FORGINGS 


ELECTRICON. 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 
Manufacturers and Sole Agents, 45 BROADWAY, WN. Y. 


UR ACCELERATED SPEED 
CUTTING-OFF MACHINES 


1 CUT SOFT STEEL: 

ona rept" Diameter in 1 Minute. 

gb 3” Diameter in 2% Minutes. 
ower 14’ Diameter in 34 Minutes. 

n speed 6” Diameter in 10 Minutes. 
sow "4 1Unannealed Tool Steel, 6%” Diam- 
eter in 24 Minutes. 


HURLBUT-ROGERS MACHINE 6O., 


So. Sudbury, Mass. | 





















Stover Power Hack Saw 
and Friction Drill. ; 










PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 


avo TWIST DRILL GAGE 


off meta vid le x 4 in. Satis factio on aaa 

.: teed. Send for circulars and pric 

STOV E R NOV E LTY Ww ORKS, 
23 River Street, FREEPORT, ILL. 





J WYKE & CO E Boston, Mass 


Pie MFR'S FINE MACHINISTS TOOLS, 
SEND FOR LISTS——- 


CHAS CHURCHILL& CO;LTD, Acts. 
21 CRossST.Finsaury, LONDON ENG 


STRANGE, BUT TRUE!! 
‘Tus New Process Raw Hive foun 


ASTONISH THE 
yoshndeaiageaatel WORLD. 





MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 












MACHINERY They Outwear 
; any Metal. 

BRASS They require No 
Lubricant. 


FOUNDERS 


They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE CO.. 


PATENTEES AND SOLE MANUFACTURERS, 











SYRACUSE, N.Y.,U.S.A. 


== REE 
7 ‘Vin 





UTTIN 
LELAND, FAULCONER & NORTON CO, dett, ic 
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Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


MORSE TWIST DRILL AND MACHINE COMPANY, | 
New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE LATHES 
HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 11! Liberty St., New York, 
515 Phenix Building, Chicago. 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


INN-WORKING = MAGHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


Back Volumes of the 
AMERICAN 
for 1880, ’82, °83, 84, °85, °87, ’88, ’89, 90, 91 and '92. 
A FEW MAY STILL BE HAD. 

Address AMERICAN MaAcuINIstT, 203 Broadway, N. Y. 














fhe. @incinnati GS an e 
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eee My 


UNIVERSAL iniae 
A REAMER GRINDERS. 





— @incinnati, 


Oo 


MACHINIST | 2 


D.SAUN DERS 


21 ATHERTON ST., 
Yonkers, N. Y. 
MANUFACTURERS OF 
E Pipe Cutting, 


ean sani 


SONS, 





with ~ ramash and lightness. 
friction of parts than any other pipe cutter made. 


SEND FOR CIRCULAR. 


_ PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 





Easily adapted to various sizes of pi 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 


| Tapping “Matin 


. Rolling instead of sliding motion. 




















Fadasity 

| 2 in. diameter, 
24 in. long. 
2 BY 24 FLAT TURRET LATHE. 





JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,’ 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOC. 











3 PIKE STREET, CINCINNATI, 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 


BICKFORD DRILL AND TOOL CO. 


OHIO. 











MAKE YOUR- 
SELF A 


Moderate Charges. 


MECHANICAL ENGINEER OR DRAUGHTSMAN: 


charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method if 


or qual- 
— 4 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


The course embraces instruction in Arithmetic, Algebra, Geomet 
Steam and Steam Engines, Strength of Materials, Applied Mechanics, Boilers. Machine 
Send for Free Circular Giving full nee Ah all 


Diplomas Awarded, 


Trigonometr 
Ty Electricity, Etc. 


Elementary Mechanics, Nag et yg oe ome Pneumatics, Heat, Mechanical Drawing, 
egin, Students need only know how to read and write. 















scagp°-H_BAUSH 2 SONS, 


HOLYOKE, MASS. 


Manufacturers of 


POST, 


AND 


= SUSPENDED 
Wal Radial Drills 








é From the 
$< $< 
_ Smallest to 
the largest 
EVERY 
MACHINIST SHOULD HAVE 
A COPY OF 
OUR CATALOGUE. 
It is a 704 page cloth bound book, A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 


funded with first order 
or over. 


MONTGOMERY & CO., 


amounting to $10.00 


105 FULTON STREET 
New YORK CiTy. 












P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


PRES DIF 
HES AL 
Fer 


| BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED B 


| WM. BARKER & co., Cincinnatl, Ohio. 
SEND FOR CIRCULAR 
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Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


“CURTIS & CURTIS, 


66 CARDEN ST., BRIDCEPORT, CONN. 








No KEYS OR KEYSEATS—NO FITTING, 
samuel s Compression Shaft Couplings 





Satisfaction Guaranteed, 


W. H. NICHOLSON & CO., Wilkes Barre, Pa. 


Write for Prices 





BORING AND 


TURNING 
MILLS, 


” A, 5, & 6 fl. Swing 
i H. Bickford, 


LAKEPORT, N. H 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCAIL L & 00,, Lt'd, 
21 Cross St,, Finsbury, London, 


YOU HAVE ANY SMALL ARTICLES 


| in Brass or Iron that you want manufactured 
, in quantities, write to Tue Jones Bros. ELEcTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 


H. WHITE, 
In” Sole Manufacturer, 
14 North 4th St., 
PHILADELPHIA, Pa. 





















Improved Lead 
Fillet for Pattern 
Makers. 
SAMPLES FREE. 








SMALL CRANKS 


AND 


ENCINE PARTS 


MADE. 


W. D. FORBES & CO., 
HOBOKEN, 


J. 


1300 HUDSON STREET. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 











c: mt th 


N. E. Cor, Water & Market Sts. 


Hamilton, Ohio, U. 8. A. 


MODERN 


16”, 22”, 26/’, 32” and 36/’ 


Back Geared and Power Feed 


DRILL PRESSES 


A SPECIALTY. 


a ___— CORRESPONDENCE SOLICITED 





THE ERIE KEY-SEATING MACHINE. 


MANUFACTUSED B 


THE BURTON MACHINE CO-., 
oa “ei, — St., 











SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 


Do you know 

that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 





BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages: The speed can be 
instantly changed from 0 to 1600 without stop- 
ping or shifting belts. Power ee can he 
graduated to drive with equ safety the 
smallest or largest drills within its i 
wonderful economy in Sime and great sa 

in breakage. Send for catalogue 


W. F. & JNO. BARNES CO., 
1996 RUBY ST., ROCKFORD, ILL. 
ENGLISH AGENTS, 

CHAS. CHURCHILL & CO., Ltd. 
21 Cross ST., FINSBURY, 
LONDON, E. C., ENGLAND 
















































AMERICAN 





MACHINIST 


NoveMBER 9, 1898 














WM. SELLERS & CO,, Incorporated . 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


= MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, a 
Pulleys, Hangers, Couplings, Ete, 
= INJECTORS FORALL CLASSES OF BOILERS. ==— 





SS ee eee 





The LONG & ALLSTATTER €O., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 


BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS, neg AND 
WAGON WORKS, PLOW SHOPS, &c.. 





MULTIPLE PUNCH. 


'| MACHINERY 





THE MERRELL MFG. CO. 


Cor. Curtis and Charles St., 
TOLEDO, OHIO, 
Manufacture 
The Best 
and Most 
Complete 
Line of 
Hand 
And Power 


PIPE 
THREADING 







*@7 Send for Catalogue. 


IN USE. 





4 SLIDING CALIPERS graduated in 64ths and 100ths 
















= 

= for in and outside measurement, hardened jaws 
<= SKF warrantied accurate 4 inch with 14 jaws by 
3 = . mat 2.50 
~ Bet Studd 6 inch with 13% 
5 —— jaws by mail $3 00 
S Made in all sizes 
= and graduations, Also with Clamp and @crew adjust- 
ad ment; or Metric Vernier System. 

e Send for one and ifit does not suit you return it and 
a get your money back. For illustrated circular and prices, 
a 


Address, E, GC. SMITH, CocumsBia, Pa, 





DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, 


Baltimore, Md. ” 










OPEN SIDE PLANERS. 


Ready for Immediate and Prompt Delivery. 
Size C (30 x 30’) to plane 6 feet long. 


Size C (30” x 30’) to plane 8 feet long with 
extra side head, 

Size C (30’’ x 40’') to plane 12 feet long with 
NY extra side head. 

Ya\\’ Size D (36’ x 36’) to plane 10 feet long with 
extra side head. 

Size D (36” x 36’) to plane 12 feet long with 
extra side head 

Size F (48 x 48’) to plane 14 feet long with 
extra side head. 

Size F (48” x 48’’) to plane 16 feet long witb 





extra side head. 





All GENUINE | 
INGOTS & MANUFACTURES 
OUR 


REG.TRADE MARKS. | 


a bh | 


Phosphortb: ony re 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR St PA 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


|}ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


Makers or ‘ELEPHANT BRAND” PHOSPHOR-BRONZE, 











ers, etc. 


The HILLES & JONES C0. 


MANUFACTURERS OF 


= PUNCHES AND SHEARS, 


All Designs and Sizes, 
AND A FULL LINE OF 


“MACHINE TOOLS, 


FoR = 

Boiler Makers, Bridge Builders, & : 

Ship Builders, Railroad Shops, Ae 
Locomotive and Car Build- = / 


WILMINGTON, 
DEL. 





» ete. 








WARRANTED 
THE 


Tit Twos STEAM PUMPS AND PoMPIN Funes 
BEST MADE 


FOR ALL 
SITUATIONS. 


Manufactured by 


M. T. DAVIDSON. 
if PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


(77 LIBERTY STREET, NEW YORK, 
BRANCH OFFICES?) 5) OLIVER STREET, BOSTON. 





Se ON: TO GET ACQUAINTED 


If so, send 


Catalogue of RUE’S “LITTLE GIANT.” 


It contains also much useful information on the 


with the best Lifting Locomotive Injector made? 


for 


“ gubject of Injectors in general, such, as we think, 


will be of interest to every Engineer or Kireman, 
as well as to Mechanics and Engineers generally. 


RUE MFG. CO., 118 North 9th St., Phila., Pa. 











ee PENBERTHY.INJE ‘CTO , MIE FRSSDETRO! 


or THY 





THE VERNON COUNTING REGISTER. 


Positive Motion, Steel 
Gearing, Brass Wheels. 

Absolutely Accurate 
at High Speed. 

For Counting Strokes 
of Engines, Pumps, 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE ‘DAVIDS MACHINE WORKS, 
MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 

















~ ENGINE CASTINGS - 


¥é to 2 H.P. Upright, Horizontal and Marine. Illus- 
trated Booklet free on receipt of stamp. Gas Engine 
and DynamoCastings. Small Boilers. Experimental 
work for inventors. 


A. LL. WEED & CO., 
106 LIBERTY STREET, NEW YORK. 


ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS a Res 


BALTIMORE, 








ThE 








15 incH To 25 
Heavy, 


Guaranteed strictly 
The 25 inch is 
work 


Machine Shops, 


20 











15-INCH PILLAR SHAPER. 





Powerful and 
Rapid Workers. 


in every way. 


to the heaviest class of | 
in lron and Steel 
Mills, Engine Works, and 


CHAS. CHURCHILL & CO., Ltd, Agents, 
21 Cross St., Finsbury, London, England. 


INCH. 


first-class [: 


adapted 





etc. 


25-INCH 





HENDEY MACHINE CO. 


TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROV ED 


PILLAR SHAPERS. 











PILLAR SHAPER. 
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- BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines 


HIGH-PRESSURE BOILERS, 


E Complete Steam Power Plants of Highest Attainable Efficiency. 


Address BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 


~~ KEYE ENGINE Go. ’S SALES AGENCY, H. T. PORTER, No. 10 Telephone Building, New York City. 


A. A. HUNTING, John Hancock Bld’g, Boston, a 
RONSON & CARY COMPANY, St. Paul, Minn. 


A. M. MORSE, 511 Commercial Building, St. Louis, Mio. 


N. W. ROBINSON, 97 Washington St.. Chicago, II. 
. L. FISH, No. 61 First St.. San Francisco, Cal. 
J.M. ARTHUR & CO., Portland, Oregon. 





ALBANY STEAM TRAP =" ALBANY, N.Y. 


RETURN 


STEAM TRAPS, 
SPECIAL 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 





AUTOMATIC 


STEAM PUMPS 


AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


a Renewable Seat and Disc 


VALVES. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0, 


33d and Walnut Sts., PHILADELPHIA, 


Branch Office, New York Agency. 
246 Lake St., CHICAGO. 18 Vesey St., N.Y 





Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





WEBER _GAS & GASOLINE ENGINE. 

Simplest and most economical 
engines on eart 

Fully Guaranteed. 

A boy starts it, requires only a 
few minutes’ attention a day. 
fy Guaranteed cost of running 1 
cent per hour per H. P._ Write 
= catalogue. Address Drawer 


WEBER GAS A 
j GASOLINE. ENGINE co. 
Kansas City, Mo. 










Simplest and Cheapest Gas Engine known. Speed can be changed 
while running. Send for Circular, 
BACKUS Ww. ATER MOTOR CO., } Newarkk. N.J. 
lso Mfrs. VENTILATING FANS 





Py Ww 175. CAMPBELL Lt. Co, 


MANUFACTURERS EB 
OF IMPROVED -S= 


CORLISS, STE SS, STEAM ENGINES 


oR [OMPLETE powell ae 



























FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


> ENGINES 


4) WESTON ENGINE CO., 


wag ch a POST, N. Y. 


WAYNESBORO, 


(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS ' iL 


GOMPLETE POWER PLANTS 


2} [ne CASE IUTOMATIC HIGH SPEED ENGIN 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 21¢ to 25 H. P. 


SS Manufactured by THE J.T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mer. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cort'andt Street, N. Y 





AUTOMATIC 
ILIGII wae ED 


PRESENTATIVES 





JULIAN SCHOLL & CO. 126 Liberty St., N.Y. 
GEO. D. HOFFMAN, 82 Lake St., Chicago. 
H.M.SCIPLE & CO. “3a & Arch Sts., Phila, Pa. 








GASOLINE ENGINES, 










ze Stationary & Portable 
ae ALL SIZES. 
= = Dwarfs in size and 


Giants in Strength. 
3 Costs only 10 cents a Dey 
y/ per H. P.torun them, & 
scarcely any attention. 
EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


THE VANDUZEN GAS & 
ue GASOLINE ENGINE £0. 
= CINCINN 











STEAM. 


* 39 & 41 CORTLAN 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
THE CONOVER MFG. C0,, 





DT STREET,N. Y. 









affect the feed, and one turn of the cap will 


grease cups, etc. 
oT 


Fig 319. 


[GREASE CUPS) 


‘* LUNKENHEIMER’S PLAIN GREASE CUP” (Fig. 319), is a practical success. 


this cup is used the most perfect and economical lubrication is obtained. 








Where 
Jarring cannot 
supply enough grease for several days 


Write for catalogue of high grade valves, whistles, lubricators, oil and 
It will interest you. 


THE LUNKENHEIMER COMPANY, 


Mention AMERIC AN MACHINIST. 


SUCCESSOR TO 


The Lunkenheimer Brass Mfg. Co., Cincinnati, Ohio, U. S. A. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 








Seno Fon SAFETY VAPOR att ey 


16 MURRAY ST, NEW YORK. 





DAY STEAM. 


‘ vitapeen "s Centrifugal 
Steam Separator. 


Por Supplying Cle an Bnd: Dry Steam 
to Engines, Dry Houses, ete 






Place Separator as close to engine 
b 


o 
as possible, th team taking a spiral 
urse between th threads cause 
the water to be thrown by centrifugal 
force against the outer walls, whiie the 
dry steam goes th rough the small hole 
to center of p wa Steam can enter at 
A or B, as onve snien may uire; 
also us sed ip conveying steam lo mg dis- 
tances, for Steam Hammers, }ry Hor uses 
Water Ges Generetan and for all pur 


poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia, 


evans Fl UG TIOR CONE CO. 


HANGING AND STANDING 
CONES. 


a. MADEIN ALL RISES, 
Thousands in use trans 

mitting fre om 1 to 80H. P. For 

information addres 

No 85 WATER STREET: 
BOSTON, MASS. 
















UNSURPASSED Weighs 42 Ibs. - 
drills from 34 to 
ASA 1% inches diam 


eter. 


Runs with Steam 


REAMER. 


Will work in 
any position. 


J G. TIMOLAT, 
89 & 915. Fifth Ave., 
NEW YORK. 





Bend for Circular, 





PHILADELPHIA CORLISS ENGINES, 


Simple, Compound and Tripie-Expansion, 
ALL SIZES. 


Philadelphia Engineering Works, Ltd. 


Mifflin St., East of Front. PHILADELPHIA, PA. 











AMES IRON WORKS, 'v*. 


THE LANE & BODLEY CO., 
CINCINNATI ENCINES. 


ALL SIZES. 
Simple and Compound 


Ca 
at a) CORLISS ENGINES 4 SPECIALTY 


HEAVY SLIDE VALVE ENGINES, 


xs Shafting, Hangers, Pulleys, 
Belt Elevators. etc. 


38 Cortlandt Street, New York City. 
, OSWEGO { 18 South Cana) Street, Chicago, IU. 

50 Oliver Street, Boston, Mass. 

518 Arch Street, Philadelphia, Pa. 












THE 
YOU 


my brain, 


MACHINERY |! 


Want. 


kind 
imprint of 
Of the best workman- 
finest material, it does the best work, 
saves the most time and makes you 
Send for a catalogue. 
P. PRYIBIL, 498 to 510 West 41st Street, New York. 
Mac} hinery §2- Woon WwoRkina MACHINERY. 


MACH’Y FOR BRASS, IVORY, HORN, ETC. 
Catalogues. i= SHAFTING, PULLEYS, HANGERS, ETC. 


make is the very 


Every machine bears the 
as well as my name. 
ship and the 


the most money 











LONERGAN’S SPECIALTIES 


Oil Cups for all Furposes. Sight Feed Lubricators, Pop 
Safety Valves. Check Valves, Water Relief Valves, etc. 
‘‘ Clipper ’’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 
















































2O 


AMERICAN MACHINIST 





NovEMBER 9, 1893 








BROWN & SHARPE MFG.CO., 


PROVIDENCE, R. I. 
WORM HOBS With Relieved Teeth. 


We are prepared, by the use of 
special machinery, to make Worm 
Hobs of any size, the teeth of which 
can be ground on their faces with- 
out changing their form. 

3y our method of relieving the 
Hobs they cut as freely as milling 
cutters, 

ENGLAND—BUCK & HICKMAN, 280 Whitechapel 
Road, London, E 
G — -% x G. DIECHMANN, 


lin 
FRANCE—F ENW ICK FRERES & CO., 21 Rue Martel, 


Ansbacherstr, 5 Ber 


Paris. 
France—F. G KREUTZBERGER, 
Neuilly Puteaux (Seine) 
Cuicago, ILt.—FRED A. RICH, 23 South Canal St. 


140 Rue de 











COMPLETE LABOR-SAVING ——— 


— 
» © 
= 
| « 
_ orm 
onl 
—) 
—) 
_ 
” 


PHILADELPHIA, 


CHICAGO, 


BOSTON, 


Correspondence 


NEW YORK, 





NO. 2 HYDROSTATIC PRESS, 


THE NILES TOOL WORKS « CO., 


HAMILTON, 
OHIO. 











To Those Interested In, or Using Valves : 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bo.ts, thickness of flanges, ete. 

We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam, The Jenkins Discs used in these valves are suitable for high 
or low pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 
Boston, Philadelphia, 





New York, Chicago. 


BEMENT, MILES & CoO., 


PHILADELPHIA, PA. 


-—-BUILDERS OF-—-— 


METAL-WORKING MACHINE TOOLS 


FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC., ETC 











New York Office, Equitable Building, GEO. PLACK, Agent, 


SPUR- AND SPIRAL-GEARED 


(“ SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A.GRAY CO., 


477-483 Svcamore St., CINCINNATI, 


THE Bae yi e, MACHINE CoO., 





| 20 SIZES. | 
From 22/’x22’’ 
ito 96x72" any| 


length. | 

















Manufacturers of and Dealers in 


NACHINE TOOLS. 


LATHES, PLANERS, 
SHAPERS, DRILLS, 
MILLING MACHINES, 
TURRET LATHES, 
CEAR CUTTERS, 
CUTTER GRINDERS, 
TAPPING MACHINES, 
WIRE COILING MACHINES, 
POWER PRESSES, 
HAND LATHES, 
PROFILERS, &c, &c 


Write for New Catalocue NEW No. 3 SCREW MACHINE, 


s N - 
and List of New and Second Seoneh Giuahen Mak tet Seats Tad. 
Hand Tools for immediate 


delivery. 4 OTHER SIZES AND 68 VARIETIES. 





THE PRATT & WHITNEY CO., 


HARTFORD, CONN,., 


Manufacture LA THES of Various Sizes 


AND OF THE FOLLOWING KINDS: 


HAND, ENGINE FOR TURNING AND SCREW CUTIING, 
CUTTING OFF, GAP BED, PULLEY TURNING AND BOR- 
ING, TURRET-HEAD ENGINE AND CHUCKING, 
HAND WHEEL RIM TURNING, SPINNING, 
GRINDING, PATTERN MAKING, ETC, 


PRICE LIST AND DESCRIPTION GIVEN UPON APPLICATION. 


SRar FORGINGS AND 
MACHINISTS’ [TOOLS 


OF EVERY DESCRIPTION 














UNEQUALLED IN QUALITY AND FINISH 


THE BILLINGS & SPENCER CO. 
HARTFORD, CONN. 


WARNER & SWASEY, 


CLEVELAND, ORO. 


MANUFACTURERS OF 


+ SCREW MACHINES 


==FIVE SIZES = 


o——_ 


IRON AND BRASS WORKINC MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 



























































ANE LENNY 





The Celebrated 
F. E. REED 
| 16-inch Swing 


" 
juni 


rl 
Cc 







Engi..e Lathe. i 






ee 
111-113 LIBERTY ST., NEW YORE, 
We carry the largest line of Tools and Supplies in the City. 


ui | MANNING, MAXWELL & MOORE 
Se | , , 
~ see” Manufacturers and Dealers in all kinds of 
Q 222: hl and 
ore §] xacmsists” TOOLS AND SUPPLIES. 
wll 2555 .—— 
Wie 2 
lid 2222 7 
bee | 
be iss | 
EH | 
Le 225 
Bas 
a 2a 
te) 











PRICES REDUCED 


oi Wek L DRILL 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 


WHA CORDON 


= 8" DROP FORGINGS 
0 eee WORKERS’ VISES — 


THE ACME MACHINERY CO. 


ELAND 
po kee tt Ein -¥ 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM  CINCINNATL © CENTENNIAL. = 


FOR SALE CHEAP. 


We intend to take out several of our old style lathes from 14’ 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices. They are in first-class condition, 
been used less than a year. 


THE HENDEY MACHINE CoO., tu’ 


See our Advertisement on page 18, 











J. M. ALLEN 


, PRESIDENT. 

WM. B. FRANK LIN, VicE-PRESIDENT. 
F. B, ALLEN, Seconp Vicre-PRESIDEN? 
J.B. Prerce, SECRETARY & TREASURER 





















PAT. DEC. 5, 188%, 

PAT. DEC, 4, 188% 

PAT, AUG, 25, 1885 
‘7% 





to 18” swing, 6 to 


some having 





Manufacturer 


wil pth lah dey Senin BULL Y) 


PAW TUCKET.R.I. 





LAIGHT AND CANAL STS. NEW YORK, N. Y. 








APS & DIE 








( 


‘01 









